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KfTiu

,yq;ifapd; fy;tp KiwikahdJ jfty; njhopDl;gk; kw;Wk; cyfkakhf;fiy

milg;gilahff; nfhz;l mwpTg; nghUshjhuj;ij Nehf;fpg ; gazpj;Jf;

nfhz;bUf;fpd;wJ. mwpTg; nghUshjhuj;ij Nehf;fpr; nry;Yk; NghJ fw;wy;-fw;gpj;jy;

nray;Kiw %yk; vjpu;ghu;f;fpd;w fw;wy; Ngw;iw khztu;fspdhy; mile;J nfhs;tij

cWjp nra;J nfhs;tjw;Fk;> Mf;fj; jpwidAk; nray; jpwidAk; Vw;gLj;jpf; nfhs;tjw;Fk;

nrad; Kiwr; nraw;ghLfspNy <LgLtJ kpfTk; Kf;fpakhFk;.

mjpfkhd f.ngh.j.(cau; ju) ghlq;fSf;Fr; nrad;Kiwr; nraw;ghl;L topfhl;bfs;

ntspaplg;gl;Ls;s mNj Ntis nghwpapay; njhopDl;gtpay; ghlj;jpw;Fk; nrad;Kiwr;

nraw;ghl;L topfhl;bahdJ NghJkhd juj;jpNy jahupf;fg;gl;Ls;sJ.

f.ngh.j. (cau;ju) nghwpapay; njhopDl;gtpay; ghlj;jpd; miltpid Nkk;gLj;Jtjw;F

Mrpupau;fs;> khztu;fs; Mfpa ,UghyhupdhYk; gad;gLj;jf; $ba E}nyhd;wpd;

Njitia epiwNtw;wpf; nfhs;sf; $bathW ,e;j f.ngh.j. (cau;ju) nghwpapay;

njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b Njrpa fy;tp epWtfj;jpd;

njhopDl;gj; Jiwapdhy; jahupf;fg;gl;Ls;sJ.

f.ngh.j. (cau;ju) njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;biaj; jahupf;Fk;

gzpia ntw;wpfukhdjhf;fpf; nfhs;tjw;F mwpKiw kw;Wk; nray;Kiw njhlu;ghd

mDgtuPjpahd gq;fspg;ig toq;fpa rfy njhopy; thz;ikahsu;fSf;Fk; Njrpa

fy;tp epWtfj;jpd; mjpfhupfSf;Fk; vdJ kdkhu;e;j ed;wpiaj; njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp - [ae;jp FzNrfu>

gzpg;ghsu; ehafk;>

Njrpa fy;tp epWtfk;.
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Kd;Diu

f.ngh.j. (cau;ju) nghwpapay; njhopDl;gtpay; ghlk; njhlu;ghd nrad;Kiwr;

nraw;ghl;L topfhl;bnahd;iw Njrpa fy;tp epWtfj;jpd; tpQ;Qhd njhopDl;gj;

Jiwapdhy; ntspaplf;fpilj;jijapl;L ngU kfpo;r;rpailfpd;Nwd;. nghwpapay;

njhopDl;gtpay; ghlj;ijf; fw;fpd;w khzt khztpau;fsJ fy;tp mgpyhirfis

milaf; $bathW nrad;Kiwr; nraw;ghl;L topfhl;bahdJ ghlj;Jld; njhlu;Gila

tpjj;jpy; jahupf;fg;gl;Ls;sJ. tpNrlkhf cau;ju njhopDl;gtpay; ghlj;Jiwf;Fupa

ghlnkhd;whf njhopDl;g mwpitAk; mjw;Fupa jpwd;fis NkYk; tpUj;jp nra;J

nfhs;tjw;Fk;> Nju;r;rpia tpUj;jp nra;J nfhs;tjw;Fk; khztu;fSf;F ,e;jr;

nrad;Kiwr; nraw;ghl;L topfhl;b %yk; re;ju;g;gk; toq;fg;gl;Ls;sJ.

Mrpupau;fSf;F jkJ khztu;fSf;fhf VNjh xU tpjj;jpy; topfhl;lnyhd;iw

,e;jr; nrad;Kiwr; nraw;ghl;L topfhl;bapd; JizAld; ngw;Wf; nfhLf;f KbAk;.

mitfshtd mwpT> jpwd; kw;Wk; rpwe;j Ntiyg; gof;fKk; Mf;fj;jpwDk; MFk;.

nrad;Kiwr; nraw;ghl;L topfhl;bapd; JizAld; khztu;fsJ eypTfisAk;

,ayhikfisAk; mfw;wpf; nfhz;L mtu;fsJ fw;ifg; gpur;rpidfisj; jtpu;j;Jf;

nfhs;tjw;Fk;> khztu;fsJ ,aYikfis ,dq;fz;L me;jj; jpwikfis NkYk;

tpUj;jp nra;J nfhs;tjw;Fk; topfhl;liyg; ngw;Wf; nfhLf;f KbAkhFk;.

fw;wy; - fw;gpj;jy; nrad;Kiwapd; ntw;wpf;fhf ghlj;jpl;lj;jpy; Fwpg;gplg;gl;Ls;s

Nju;r;rp> Nju;r;rp kl;lq;fSf;Nfw;g jpwikfis mile;J nfhs;s Kbe;jjh vd;gij

khztu;fspdhNyNa cWjp nra;J nfhs;tJ gaDs;sjhFk;. mjd; gb khztu;fs;

ngw;Wf; nfhz;l milT kl;lj;ij kjpg;gPL nra;J nfhs;tjw;F mtu;fSf;Nf

re;ju;g;gnkhd;iw ngw;Wf; nfhs;tjw;F ,e;jr; nrad;Kiwr; nraw;ghl;L topfhl;bapD}lhf

KbAkhFk; vd ek;Gfpd;Nwd;.

fyhepjp - [ae;jp FzNrfu>

gzpg;ghsu; ehafk;>

Njrpa fy;tp epWtfk;.
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mwpKfk;

f.ngh.j (cau;ju) nghwpapay; njhopDl;gtpay; ghlj;jpl;lj;jpy; cs;s Nju;r;rp

kl;lj;jpw;Fg; nghUj;jkhdthWk; ghlj;jpl;lj;ij cs;slf;ff; $bathWk; ,e;jr;

nrad;Kiwr; nraw;ghl;L topfhl;b jahupf;fg;;gl;Ls;sJ.

VjhtnjhU Nju;r;rpf;Fupa ghl tplaj;ijf; fw;Fk; NghJ khztu;fSf;F ghl

tplak; gw;wp cWjp nra;J nfhs;tjw;F nrad;Kiwr; nraw;ghl;L topfhl;bapD}lhf

topnra;ag;gl;Ls;sJ. mNj Nghd;W Mrpupau;fSf;Fk; jhd; fw;gpj;j ghl tplaq;fis

nrad;Kiwr; nraw;ghl;Lfspd; %yk; ntw;wpfukhf cWjp nra;J nfhs;tjw;F ,jd;

%yk; ,yFthFk;. me;jf; Fwpf;Nfhis mile;J nfhs;tjw;F ,e;j E}ypd; %yk;

ntw;wpfukhd cWJiz fpilf;Fk; vd vjpu;ghu;f;fpd;Nwd;.

f.ngh.j. (cau;ju) guPl;irapNy nghwpapay; njhopDl;gtpay; tpdhg;gj;jpuj;jpy;

50 gy;Nju;T tpdhf;fSf;Fk; 4 mikg;Gf; fl;Liu tpdhf;fSf;Fk;> 6 fl;Liu tif

tpdhf;fSs; 4 tpdhf;fisj; njupT nra;J tpilaspj;jy; Ntz;Lk;. ,e;j nrad;Kiwr;

nraw;ghl;L topfhl;b me;j vy;yhj; Nju;r;rpapd; %yKk; jahupf;fg;gLfpd;w gy;Nju;T>

mikg;Gf; fl;Liu> fl;Liu tif tpdhf;fSf;F tpilaspg;gjw;Fk; JizGupfpd;wJ.

nghwpapay; njhopDl;gtpay; ghlj;jpd; milT kl;lk; njhlu;ghf guPl;irj;

jpizf;fsj;jpdhy; ntspapLk; NghJ mjw;fhf elhj;jg;gLfpd;w nrad;Kiwg; guPl;irf;F

toq;fg;gLfpd;w 25 Gs;spfisAk; ngw;Wf; nfhs;tjw;Fkhd topfhl;ly; xd;W ,r;

nrad;Kiwg; gapw;rpapD}lhf khztu;fSf;Ff; fpilf;fpd;wJ.

,e;jr; nrad;Kiwr; nraw;ghl;L topfhl;bapy; cs;slq;f Ntz;ba jpUj;jq;fs;

,Ug;gpd; mtw;iwj; njhopDl;gf; fy;tpj; Jiwf;F mwptpg;gJ vjpu;fhyj;jpy; jpUj;jq;fis

Nkw;nfhs;tjw;Fj; Jizahf mikAk;.

njhopDl;gf; fy;tpg; gpupT

tpQ;Qhd njhopDl;g gPlk;

Njrpa fy;tp epWtfk;.
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fzpdp tbtikg;G

jpU. V.Nf.vk;. K];dp Mrpupau;. khiw/k`pe;j uh[gf;~ fy;Y}up> khj;jiw

vii
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nrad;Kiwr; nraw;ghLfs;

2.4.1 MlNyhl;l nfhs;sstpj; njhlf;fp Xl;l Xutj;ijj; J}z;b Nkhl;lnuhd;wpd;
Rw;Wf;fisr; rupahf ,dq;fz;L Rw;iwr; rupahf ,izj;J ,af;Fjy;.

Nju;r;rp 2 : kpd;tY cw;gj;jp> CLflj;jy;> tpepNahfpj;jy; kw;Wk;
gad;gLj;Jjy;  gw;wp EZfpaha;thu;.

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

ghlNtisfs; : 02

fw;ww;NgWfs; : ² Xutj;ij nfhs;sstp njhlf;fp Xl;l J}z;b Nkhl;lupy;
fhzg;gLfpd;w kpd; Rw;wpd; Jizg;ghfq;fis ,dq;fhz;ghu;.

² Xutj;ij nfhs;sstp njhlf;fp Xl;l J}z;b Nkhl;lupd; RUs;
kw;Wk; Vida Jizg;ghfq;fisr; rupahf njhLj;J Xutj;ij
kpd;id toq;fp ,af;Fthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² MlNyhl;l nfhs;sstp njhlf;fp Xl;ltif Xutj;ijj; J}z;b
Nkhl;lnuhd;wpd; kpd; Rw;wpw;F njhLf;fg;gl;Ls;s ghfq;fis
,dq;fhzy;

² njhlf;fp kw;Wk; Xl;l fk;gpr; RUis NtWgLj;jp ,dq;fhzy;
² Nkhl;lnuhd;wpd; kpd;Rw;iw xUq;F Nru;j;jy;
² kpd;id toq;fp Nkhl;liu ,af;Fjy;

mwpKfk; ( ² kpd;tprpwp> ePu;g;gk;gp Nghd;wtw;wpy; gad;gLj;jg;gLfpd;w
MlNyhl;l nfhs;sstp njhlf;fp Xl;l tif Nkhl;lu;fisr;
Royr; nra;tjw;F ,uz;L RUs;fs; gad;gLj;jg;gLfpd;wd.
mr;RUs;fspuz;ilAk; ntt;Ntwhf ,dq;fz;Lnfhs;tjd; %yk;
RUs;fspuz;ilAk; rupahfj; njhLj;J Xutj;ij kpd;id toq;fp
,af ;fr ; nra ;jNy ,r ;nrad;Kiwr; nraw ;ghl ;bd ;
Fwpf;NfhshFk;.

Nfhl;ghL ( ² MlNyhl;l nfhs;sstp njhlf;fp Xl;ltif Xutj;ij J}z;b
Nkhl;lnuhd;wpy; ,U RUs;fs; fhzg;gLfpd;wd. ,r;
RUs;fspuz;Lk; gpujhd RUs; kw;Wk; njhlf;fp RUs; vdf;
Fwpg;gplg;gLk;. ,e;jr; nraw;ghl;bd; %yk; mr;RUs;fis
ntt ;Ntwhf ,dq ;fz;L nfhs ;tjw ;F re ;ju ; g ; gk ;
toq;fg;gLfpd;wJ. njhlf;fp RUSf;F nfhs;sstpiaj;
njhluhfj; njhLj;J mjw;F gpujhd fk;gpr; RUisr;
rkhe;jukhfTk; njhLj;J mk;Kidfspuz;bw;Fk; kpd;id
toq;Ftjd; %yk; Nkhl;liu ,af;f KbAk;. NkYk; ,j;jifa
Nkhl;lu;fSf;F kpd;id toq;fp njhopw;gLfpd;w re;ju;g;gj;jpy;
njhlf;fr; RUSk; nfhs;sstpAk; kpd; toq;fSld;
njhlu;r;rpahf njhLf;fg;gl;bUf;Fk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² RUs;fspd; Kidfis ntt;Ntwhf ntspapy; vLf;fg;gl;Ls;s

nfhs;sstpj; njhlf;f Xl;ltifj; J}z;b Nkhl;lu; xd;W ^230
V, 50 Hz&

² xg;Gspg; gy;khdpnahd;W (multimeter)
² nghJf;Fwnlhd;W
² 150 mm jl;ilj; jpUfhzp KLf;fpnahd;W
² Rj;jkhd Jzpj;Jz;nlhd;W
² 7/0.53 kpd;fk;gp (fgpyepwk;3 m ePyepwk; 3 m)
² epNahd; kpd;Nrhjpg;ghd; ² kpd;njhopyhsu; fj;jp
² fk;gp ntl;Lk; FwL

Kiwapay;       ( ² MlNyhl;l nfhs;sstp njhlf;fp Xl;l tif Nkhl;liug; ghJfhg;ghf
Nkirapd; kPJ itf;fTk;.

² Nkhl;lupd; ntspg;gFjpia Jzpapdhy; Jilj;J Rj;jk; nra;J mjid
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Xutj;ij MlNyhl;l nfhs;sstp njhlf;fp Xl;ltif vd;gij cWjp
nra;J nfhs;f.

² Nkhl;lhupd; Kidfspd; njhlu;ig mfw;wTk;.
² gy;khdpapd; jilg; ngWkhd tPr;Rj; Njupia nghUj;jkhd tPr;rpw;F

Row;wp G+r;rpaj;ijr; rPu;nra;f.
² gy;khdpiag; gad;gLj;jp nfhs;sstp ,izf;fg;gl;Ls;s RUspd;

Kidfspuz;il NtWgLj;jp ,dq;fhz;f.
² gy;khdpiag; gad;gLj;jp njhlu;r;rpia (connectivity) iag; guPl;rpj;J

RUs;fspuz;bdJk; Kidfis ntt;Ntwhf ,dq;fhz;f.
² ,dq;fz;l xt;nthU RUspdJk; jilg;ngWkhdj;ij mse;J Fwpj;Jf;

nfhs;f.
² ngw;Wf; nfhz;l jilg;ngWkhdq;fisg; guPl;rpg;gjd; %yk;

RUs;fspuz;ilAk; ngaupl;L ,dq;fhz;f. (jilg;ngWkhdk; $ba
RUs; njhlf;fp RUs; MFk;. jilg;ngWkhdk; Fiwthd RUs; Xl;l
tifr; RUs; MFk;

² jilg;gWkhdk; $ba RUspd; xU Kidf;F nfhs;sstp njhluhf
mikAkhW ,izf;f.

² nfhs;stpAld; njhluhf ,izj;jjd; gpd;du; mj;njhFjpapd; ,U
KidfisAk; mLj;j RUspd; ,UKidfSld; rkhe;jukhf
,izf;fTk;. (fPOs;s glj;jpy; fhl;bathW)

² rkhe;juj; njhFjpapd; ,U KidfSf;Fk; kpd; toq;fy; fk;gpfis
,izj;J fhtyplTk;.

² Nkhl;liu Ntiy Nkirapd; kPJ itj;J Nkir mirtijj;
jLg;gjw;fhd cj;jpnahd;iwg; gad;gLj;jp kpd;id toq;fp Nkhl;liu
,af;fTk;.

mtjhdpg;gpw;fhd topfhl;ly; :
² RUs;fspd; jilg;ngWkdq;fis msf;Fk;NghJ jil tPr;rj;ij xNu

ngWkhdj;jpy; NgZtjd; %yk; jilg;ngWkhdk; Fiwe;j> $ba
RUis ,yFtpy; ,dq;fz;L nfhs;sKbAk;.

$ba jilg;ngWkhdk; nfhz;l

njhlf;fpr; RUs;
Fiwe;j jilg;ngWkhdk;

nfhz;l Xl;lr; RUs;

rptg;G fWg;G rptg;G fWg;G

jilg;ngWkhdk; $ba njhlf;fp fk;gpr; RUs;

starting winding / auxiliary winding nfhs;sstp

capacitor

jilg;ngWkhdk; Fiwe;j Xl;l fk;gpr; RUs;

running winding / main winding
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² njhlf;fp fk;gpr; RUSld; nfhs;stpiaj; njhluhfj; njhLj;J Xl;l
fk;gpr; RUis rkhe;jukhf ,izj;J Xutj;ij/jdpf;fiy kpd;id
toq;Ftjd; %yk; Nkhl;lhu; ,aq;Fk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² RUs pd ;  Kidfs pd ;  jilg ; ngWkdk ;  Kbt py pahtJ

mk;KidfSf;fpilapy; njhlu;G ,y;yhikapdhyhFk;. (,U
RUs;fspdJk; Kidfspuz;lhdgbahy;)

² jilg; ngWkhdnkhd;W RUs;fspuz;bdJk; KidfspNy fhl;lg;gLk;.
² Fiwe;j jilg;ngWkhdj;ijf; fhl;Lfpdw; RUs; gpujhd fk;gpr; RUs;

MtJld; $ba  jilg;ngWkhdj;ijf; fhl;Lfpd;w RUs; njhlf;fp
fk;gpr; RUs; vdg;gLk;.

Kf;fpa tplaq;fs;( ² Nkhl ;lUf ;F kpd ;id toq ;Ftjw ;F Kd;du ; fk ;g pfs ;
,izf;fg;gLfpd;w ,lq;fSf;F kpd;fhtypg;gl;bapdhy; fhtyplg;gl
Ntz;Lk;.

² ,af;fr; nra;tjw;F Kd;du; Ntiy Nkirapy; Nkhl;lu; mirtijj;
jLg;gjw;fhd cj;jpnahd;iwg; gad;gLj;jpf; nfhs;sTk;.

² Nkhl;lUf;F kpd;id toq;fp ,af;fr; nra;tij Mrpuaupd;
Nkw;ghu;itapd; fPNoNa Nkw;nfhs;sTk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 01 (2.4.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfs;$cgfuzq;fisj; jahu; nra;J nfhs;sy;

nghUj;jkhd Milazpe;J jahuhFjy;

Nkhl;lupd; ntspg;gFjpiaj; Jilj;J Jg;guT nra;jy;

Nkhl;lupYs;s juTf;Fwpg;ig thrpj;J Fwpj;Jf; nfhs;sy;

Kidfisj; njhLf;Fk; ngl;bapypUe;J Nkhl;lupd; toq;fy;

tlq;fisf; fow;wp Ntwhf;Fjy;

tlq;fis mfw;wpajd; gpd;du; Riufis cupa Gupahzpfspy;

nghUj;jp itj;jy;

RUs;fspd; njhlu;igj; Jz;bj;jy;

nfhs;sstpiar; RUspypUe;J fow;wp Ntwhf;Fjy;

gy;khdpapy; jilg;ngWkhdj;ij mstpLtjw;F tPr;Rj; njupT

Mspia cupa tPr;rj;jpw;F  efu;j;jp G+r;rpag; Gs;spiar; nrg;gQ;

nra;J nfhs;sy;

gy;khdpiag; gad;gLj;jp RUs;fspuz;bdJk; jilg;ngWkhdj;ij

mse;J Fwpj;Jf; nfhs;sy;

jilg;ngWkhdq;fis xg;gpl;L njhlf;f RUis NtWgLj;jp

,dq;fhzy;

njhlf;f RUSld; nfhs;sstpiaj; njhluhfj; njhLj;jy;

nfhs;sstpiaj; njhluhfj; njhLj;Js;s RUSk; Xl;l RUSk;

rkhe;jukhf mikAkhW njhLj;jy;

jsu;thd njhlu;G Vw;glhjthW toq;fy; tlq;fisj; njhLj;jy;

Nkhl;lu; mirtijj; jLg;gjw;fhd Kiwnahd;iwg; gad;gLj;jy;

kpd;id toq;fp ,af;fr; nra;jy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

03

03

03

03

05

04

03

05

04

05

10

10

05

10

05

05

05

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

2.4.2 nfhs;sstp njhlf;fp Xl;l Xutj;ij MlNyhl;l Nkhl;lnuhd;wpd; RoYk;
jpiria khw;Wjy;

Nju;r;rp 2 : kpd;tY cw;gj;jp> CLflj;jy;> tpepNahfpj;jy; kw;Wk;
gad;gLj;Jjy;  gw;wp EZfpaha;thu;.

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

ghlNtisfs; : 01

fw;ww;NgW : ² nfhs;sstp njhlf;fp Xl;ltif J}z;b Nkhl;lnuhd;wpd; RoYk;
jpiria khw;wp ,af;Fthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² Nkhl;lupYs;s RUs;fspd; njhlu;ig khw;Wtjw;F ,il
Mspnahd;iw (D.P.D.T. Mspnahd;iw) njhLj;J mjw;F
kpd;id toq;Ftjw;F jdptop Mspnahd;iwj; njhLj;jy;

² ,il Mspiaj; njhLj;jjd; gpd;du; Xutj;ij kpd;id
toq;Ftjd; %yk; Nkhl;lhupd; RoYk; jpiria khw;Wjy;

mwpKfk; ( ² njhopw ;JiwapNy gad;gLj ;Jfpd ;w nghwpfspYs;s
Nkhl;lu;fspYk; ntspafw;W kpd;tprpwp (exhaust fan) fspYs;s
Nkhl;lu; Nghd;w ntt;NtW re;ju;g;gq;fspNy RoYk; jpiria
khw ;w p ,af ;fNtz;ba NjitAs ;sJ. mj ;jifa
re;ju;g;gq;fspNy ,e;j Kiwiag; gad;gLj;jp Nkhl;liu
Njitahd jpirf;F Row;w KbAk; vd;gij vLj;Jf; fhl;LtNj
,e;jr; nrad;Kiwr; nraw;ghl;bd; Fwpf;NfhshFk;.

Nfhl;ghL ( ² Nkhl;lu;fspd; RUs;fSf;F Kjypy; kpd;id toq;Fk;NghJ
fhe;jtpirf;NfhLfs; Vw;gl;L Nkhl;lu; ,aq;Fk;. RUs;fSf;F
kpd;id toq;Fk; Kidf;F Vw;g RUspD}lhf kpd; nry;Yk;
jpir kw;Wk; mjd;NghJ fhe;j tpirf;NfhLfs; cUthfpd;w
jpir jPu;khdpf;fg;gLk;. fhe;j tpirf; NfhLfs; cUthFk;
jpirf;F Vw;g Nkhl;lu; RoYk; jpir jPu;khdpf;fg;gLk;. vdNt
RUspd; Kidfs; njhLf;fg;gLfpd;w Kiwf;F Vw;g Nkhl;lu;
RoYk; jpiria khw;w KbAk;. vdNt RUspd; Kidfisj;
njhLf;Fk; Kiwf;F Vw;g Nkhl;lu; RoYk; jpiria khw;w
KbAk;. mjhtJ xU RUspd; EdpiaAk; mbiaAk;
khw;Wk;NghJ kpd;Ndhl;lk; nry;Yk; jpir khwp fhe;j
tpirf;NfhLfspd; jpirAk; khwp RoYk; jpir jPu;khdpf;fg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² RUs;fspd; Kidfs; ntt;Ntwhf ntspNa vLf;fg;gl;Ls;s

nfhs;sstp njhlf;fp Xl;ltif J}z;b Nkhl;lhu; -01 (230 V,
50 Hz)

² gy;khdp  - 01
² epNahd; kpd;Nrhjpg;ghd; - 01
² kpd;njhopyhsu; fj;jp - 01
² nghJf; FwL - 01
² 150 mm jl;il jpUfhzp KLf;fp - 01
² Rj;jkhd Jzpj; Jz;L - 01
² ,il Msp (intermediate switch / D.P.D.T.switch)

² jdptop Msp (oneway switch / S.P.S.T.)

² 7/0.53 kpd;fk;gp (fgpyk; 3 m, ePy epwk; 3 m&
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Kiwapay; ( ² MlNyhl;l nfhs;sstp njhlf;fp kw;Wk; Xl;ltif Nkhl;liu ghJfhg;ghf
Ntiy Nkirapd; kPJ itj;Jf; nfhs;sTk;.

² Nkhl;lupd; ntspg;gFjpiar; Rj;jkhd Jzpapdhy; Jilj;J mJ Xutj;ij
MlNyhl;l nfhs;sstp njhlf;fp Xl;ltifAilajh vd;gij cWjp nra;J
nfhs;f.

² Nkhl;lupd; Kidfspd; njhlu;ig mfw;Wf.
² gy;khdpapd; Xk; tPr;Rj;Njupiag; / njupahspia nghUj;jkhd ngWkhd

tPr;rpw;Fj; jpUg;gp G+r;rpaj;ij rup nra;J nfhs;f.
² gy;khdpapd; JizAld; nfhs;sstpapd; Kidfis NtWgLj;jp ,dq;fz;L

nfhs;f.
² gy;khdpapd; JizAld; njhlu;r;rpiag; guPl;rpj;J RUs;fspuz;bdJk;

Kidfis ntt;Ntwhf ,dq;fz;L nfhs;sTk;.
² ,dq;fhzg;gl;l xt;nthU RUspdJk; jilia mse;J Fwpj;Jf; nfhs;sTk;.
² ngw;Wf; nfhs;sg;gl;l jilg;ngWkhdq;fisg; guPl;rpg;gjd; %yk;

RUs;fspuz;ilAk; ngaupl;L ,dq;fz;L nfhs;sTk;. (jil$ba RUs;
njhlf;fr; RUs; MFk;. jil Fiwthd RUs; Xl;l tifr; RUs; MFk;.)

² jil$ba RUspd; xU KidAld; nfhs;sstpiaj; njhluhf mikAkhW
,izf;f.

cU 1 - Rw;wpd; njhlf;fpr; RUspd; Kidfis
khw;wp RoYk; jpiria khw;wpaikf;Fk; Rw;W

njhlf;fp fk;gpr; RUs;

Xl;lfk;gpr; RUs;

,il Msp

jdp /
xUtop

Msp

njhlf;ff; fk;gpr; RUs;

Xl;ltifr; RUs;

,il Mspjdp /
xUtop

Msp
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² Rw;W tupg;glk; ,y 1 ,Ys;sthW ,il Mspf;Fk; jdptop Mspf;Fk;
kpd;fk;gpfis ,izf;f.

² ,il Mspia xU gFjpapy; mikj;J jdptop Mspia nraw;glr; nra;J
Nkhl;liu ,af;Ff.

² RoYfpd;w jpiria mtjhdpf;Ff.
² jdptop Mspiaj; jpwe;J (off) Nkhl;lhupd; ,af;fj;ij epWj;Jf.
² ,il Mspapd; (knob) Fkpo;g;gpbia Kd;gpUe;j jpirapypUe;J khw;wp

kWgf;fj;jpw;F nrYj;jTk;.
² jdptop Mspia %b on Nkhl;lu; vjpu;j;jpirapy; RoYfpd;wjh vd;gij

mtjhdpf;Ff.
² NkYs;sijg; Nghd;W Rw;W ,y. 2 ,Ys;sthW RUis khw;wp ,il

Mspf;Fr; Rw;iwj; njhLf;f.
² toq;fYld; Rw;iwj;njhLj;J jdptop Mspia %b Nkhl;liu ,af;Ff.
² Nkhl;lhu; RoYk; jpiria mtjhdpf;Ff.

mtjhdpg;gpw;fhd topfhl;ly; :
² RUs;fs; ,uz;by; xd;wpD}lhf kpd;Ndhl;lk; nry;Yk; jpiria khw;Wk;

NghJ Nkhl;lu; RoYk; jpir khWfpd;wJ vd;gij mwpe;J nfhs;f.
² NkYs;s Rw;W tupg;glq;fspy; Fwpg;gplg;gl;Ls;sthW xU RUspw;F jdptop

MspapD}lhf Neubahf kpd; toq;fg;gLfpd;wJ. kw;iwa RUspw;F ,il
MspapD}lhf kpd; toq;fg;gLk;. ,il Mspapd; KjyhtJ miktpd;
NghJ 3k; ,yf;f Kidf;F toq;fs; L ngw;Wf; nfhLf;fg;gLk;. eLepiy
Kid mjhtJ N MdJ 1k; ,yf;f KidAld; njhLf;fg;gLk;. mjd;NghJ
Nkhl;luhdJ ,lQ;Rspahf RoYfpd;wJ vdf; nfhs;Nthk;. kPz;Lk; jdptop
Mspiaj; jpwe;J ,il Mspapd; Fkpo;g;gpbia (knob) khw;wpaikj;J
jdptop Mspia %b kpd;id toq;Fk;NghJ 1k; ,yf;f KidAld; toq;fYk;>
N toq;fy; MdJ 3k; ,yf;f Kidf;Fk; fpilf;Fk;. mg;NghJ me;jr;
RUspd; Kidfspuz;Lk; khwp kpd;Ndhl;lk; fpilf;Fk;. vdNt Nkhl;lu;
toQ; Ropahfr; RoYk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² 50 W Nghd;w Nkhl;lu;fis tplTk; $ba Nkhl;lu;fspd; njhlf;fr; RUs;

kw;Wk; Xl;l tifr; RUspw;Fkpilapyhd jilg;ngWkhdq;fspd; tpj;jpahrk;
mjpfkhFk;. vdNt RoYk; jpiria khw;Wtjw;F NkYs;sthW njhlf;fr;
RUs; Rw;W tupg;glj;jpd; Kidfspuz;il my;yJ Xl;lf;fk;gpr; RUs;
Rw;wpd; Kidfspuz;il khw;w Ntz;Lk;.

Kf;fpa tplak; :
² ,j;jifa rpW mstpyhd Nkhl;lu;fspd; njhlf;fr; RUspw;Fk; Xl;lf;fk;gpr;

RUspw;Fk; ,ilapyhd jilg; ngWkhdq;fspy; ftdj;jpw; nfhs;Skstpyhd
khw;wq;fs; vjpu;ghu;f;ff;$ba msT ,y;iy> cjhuzkhf 20 W nfhs;sstpj;
njhlf;fp Xl;ltif J}z;b Nkhl;lnuhd;wpd; njhlf;fr; RUspd;
jilg;ngWkhdKk; Xl;ltifr; RUspd; jilg;ngWkhdKk; kpfTk; fpl;ba
ngWkhdq;fspuz;lhFk;. vdNt RoYk; jpiria khw;Wtjw;F fPOs;s
cUtpYs;sthW nfhs;sstpiaj; njhLf;Fk; RUis khw;Wtjd; %yk;
Nkw;nfhs;sKbAk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 02 (2.4.2)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfs;$cgfuzq;fisj; njupT nra;J nfhs;sy;

nghUj;jkhd Milazpe;J jahuhFjy;

Nkhl;lupd; ntspg;gFjpiaj; Jilj;J Jg;guT nra;jy;

Nkhl;lupYs;s juTf;Fwpg;ig thrpj;J Fwpj;Jf; nfhs;sy;

Kidfisj; njhLf;Fk; ngl;bapypUe;J Nkhl;lupd; toq;fy;

tlq;fisf; fow;wp Ntwhf;Fjy;

tlq;fis mfw;wpajd; gpd;du; Riufis cupa Gupahzpfspy;

nghUj;jp itj;jy;

Nkhl;lupd; RUs;fspd; njhlu;igj; Jz;bj;jy;

nfhs;sstpiar; Rw;wpypUe;J fow;wp Ntwhf;Fjy;

gy;khdpapy; jilg;ngWkhdj;ij mstpLtjw;F tPr;Rj; njupT

Mspia cupa tPr;rj;jpw;F efu;j;jp G+r;rpag; Gs;spiar; nrg;gQ;

nra;J nfhs;sy;

gy;khdpiag; gad;gLj;;jp RUs;fspd; jilg;ngWkhdq;fis

mstpl;L Kjd;ikr; RUis NtWgLj;jpf; nfhs;sy;

gy;khdpiag; gad;gLj;jp ,ilahspapd; nghJKidia ,dq;fhzy;

jug;gl;Ls;s Rw;Wtupg;glj;jpw;F Vw;g Nkhl;lupd; RUs;fspd;

Kidfis tlq;fspdhy; njhLj;jy;

,ilMspf;F toq;fy; tlq;fSf;Fupa epak epwj;ijg; gad;gLj;jp

njhLj;jy;

capu;f;fk;gpia jdpf;fiy MspapD}lhfj; njhLj;jy;

Nkhl;lu; mirtijj; jLg;gjw;F cgha Kiwnahd;iwg;

gad;gLj;jy;

kpd;id toq;fp Nkhl;liu ,aq;fr; nra;jy;

,il Mspapd; mikit khw;wp Nkhl;lupd; RoYk; jpiria khw;Wjy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

toq;fiyr; rpf;fdkhfg; gad;gLj;jy;

fUtpfs;> cgfuzq;fisr; Rj;jQ; nra;J fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijr; Rj;jkhf itj;Jf;nfhs;sy;

03

03

03

03

03

04

04

04

04

05

10

05

10

05

04

05

05

05

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

2.4.3 Kf;fiy Nkhl;lnuhd;wpd; RoYk; jpiria khw;Wjy;

Nju;r;rp 2 : kpd;tY cw;gj;jp> CLflj;jy;> tpepNahfpj;jy; kw;Wk;
gad;gLj;Jjy;  gw;wp EZfpaha;thu;.

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

ghlNtisfs; : 01

fw;ww;NgWfs; : ² Kf;fiy / %mtj;ij Nkhl;lnuhd;wpd; RoYk; jpiria
khw;Wthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² Kf;fiy () Nkhl;lnuhd;wpd; RUs;fspd; %btplq;fis
,dq;fhzy;.

² Kf;fiy Nkhl;lnuhd;wpd; RoYk; fhe;jg; Gyj;jpd; xOq;F
Kiwia ,dq;fhzy;.

² Kf;fiy Nkhl;lhnuhd;wpy; RoYk; fhe;jg; Gyq;fspd; xOq;F
Kiwia khw;Wjy;

² kpd; njhlu;ghd NtiyfspNy Kw;ghJfhg;G eltbf;iffis
gpd;gw;Wjy;.

mwpKfk; ( ² filr;ry; ,ae;jpuk;> ghuk;J}f;fp (crane)> kpd; cau;j;jp (lift)
Nghd;wtw;wpd; ,af;fj;jpiria khw;Wtjw;Fj; Njitahd
nghwpfspw;Fg; gad;gLj;Jfpd;w Nkhl;lu;fspd; RoYk; jpiria
khw;Wtjd; %yk; ,af;fj;jpiria khw;wpf; nfhs;s KbAk;.
,r; nraw;ghl;il kpfTk; tpiuthfTk; Nrjq;fs; VJk;
Vw;glhjthWk; Nkw;nfhs;tJ Kf;fpakhFk;. %mtj;ij
Nkhl;lu;fspdhy; njhopw;gLfpd;w nghwpfis ,af;Fk; NghJ
,af;fj; jpiria khw;wpf; nfhs;Sk; Kiw gw;wpa gapw;rpidg;
ngw;Wf; nfhLg;gNj ,e;jr; nrad;Kiwr; nraw;ghl;bd;
Fwpf;NfhshFk;.

Nfhl;ghL ( ² %mtj;ij J}z;b Nkhl;lu;fspd; RoYk; jpirahdJ RoYfpd;w
fhe;jg; Gyj;ijg; gad;gLj;jpNa jPu;khdpf;fg;gLfpd;wJ.
RoYfpd;w ,e;jg; fhe;jg;GykhdJ kpd; toq;fypd; %d;W
mtj;ijfSld; njhLf;fg;gl;Ls;s %d;W RUs;fspd; %yk;
Vw;gLj;jg;gLfpd;wJ.

Kf;fiy toq;fnyhd;wpd; Nthy;w;wsTfs; Neu; (+) cr;rk;
G+r;rpaKk; kiw (-) cr;rKk; KiwNa %d;W re;ju;g;gq;fspNy
Vw;gLfpd;wJ. mk;%d;W re;ju;g;gq;fSf;fpilNa xd;Wf;nfhd;W
toq;fy; Nthy;w;wsTfSf;fpilNaahd NtWghL 1200 ahFk;.
mjhtJ L

1
 mtj;ij cr;rkile;J 1200 f;Fg; gpd;du;  L

2

mtj;ijapd; cr;rg;ngWkhdk; Vw;gLk;. ,d;Dk; L
2
 mtj;ij

cr;rkile;J kPz;Lk; 1200 apd; gpd;dNu L
3 
mtj;ij

cr;rkilAk;. ,jd;gb ,e;j xOq;fpNyNa Nkhl;lhupd;
epiytdpy; cs;s RUs;fspd; fhuzkhfTk; RoYfpd;w fhe;jg;
Gynkhd;W Vw;gLfpd;wJ. mj;jifa RoYfpd;w fhe;jg; Gyq;fs;
Vw;gLfpd;w xOq;F KiwapNyNa fPOs;s cUtpNy
fhl;lg;gl;Ls;sthW Nkhl;lhupd; Roy;td; RoYk;. RoYfpd;w
fhe;jg; Gyq;fspd; xOq;F Kiwia khw;wpdhy; mt;thW
khw;Wfpd;w xOq;FKiwf;F Vw;g Nkhl;lhupd; RoYk; jpirAk;
khWk;. cjhuzkhf fPOs;s cUtpy; fhl;bathW ABC
RUs;fis xOq;FKiwahf itj;J mjw;F L

1' 
L

2' 
L

3
 toq;fiy

xOq;F Kiwg;gb toq;fpdhy; Nkhl;lhu; toQ; Ropahfr; RoYk;
vdf; nfhs;Nthk; . ,uz;lhtJ RUs; B apw ;F L

1

mtj;ijiaAk; RUs; A apw;F mtj;ij L
2
 itAk; RUs; C

apw;F mtj;ij L
3
 vd;wthW fiyfs; ,uz;il khw;Wk;

NghJ epiytdpy; Roy;fpd;w fhe;jg;Gyq;fs; Vw;gLfpd;w xOq;F
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Kiwahf miktJ BAC vd;wthwhFk;. mjd;gb Nkhl;lhupd;
RoYk; jpiria ,uz;L mtj;ijfs; khw;Wk; NghJ khWgLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² % mtj;ij guptY 1 (1 HP) Nkhl;lhu;
² ,U Kid ,Utop Msp (DPDT) (5 A 400 V)
² Kk;Kid on / off Msp ²  jpUfhzp KLf;fp
² epNahd; kpd;Nrhjpg;ghd; ²  kpd;njhopyhsu; fj;jp
² nghJf; FwL ²  jl;il Kidf; FwL
² fk;gp ntl;Lk; FwL ²  7/0.53 kpd;fk;gp 6 m

Kiwapay; ( ² %mtj;ij Nkhl;lhiu Ntiy Nkirapd; kPJ epiyahf itj;Jf; nfhs;sTk;.
² DPDT Msp Kk;Kid on/off MspiaAk; Rw;Wld; njhLf;fTk;.
² Rw;Wtupg;glj;jpw;F Vw;g fk;gpfisj; njhLf;f
² kpd;id toq;Fjiy Mrpupaupd; Nkw;ghu;itapd; fPo; khj;jpuk; Nkw;nfhs;sTk;.
² kpd;id toq;fp Kk;Kid Mspia (%b) mOj;jp (on) Nkhl;lhu; RoYk;

jpiria mtjhdpf;Ff.
² Kk;Kid Mspiaj; jpwe;J (off) kpd; toq;fiyj; Jz;bf;fTk;.
² DPDT Msp fhzg;gLfpd;w epiyia khw;Wf.
² Kk;Kid Mspia (on) mOj;jp Nkhl;lhu; RoYk; jpiria mtjhdpf;fTk;.
² Kk;Kid Mspiaj; (off) jpwe;J kpd; toq;fiyj; Jz;bf;fTk;.

mtjhdpg;gpw;fhd topfhl;ly; :
² Nkhl;lhu; RoYk; jpiria ,yFthf mtjhdpg;gjw;F Nkhl;lhupd; mr;rpd;

kPJ fljhrpj; Jz;nlhd;iw my;yJ Jzpj; Jz;nlhd;iw xl;bf;nfhs;sTk;.
jPu;tpw;fhd mwpTWj;jy;fs;:

² toq;fypd; VjhtJ ,U mtj;ijfis DPDT MspapD}lhfj; njhLj;J
Mspapd; mikit khw;Wk;NghJ mtj;ijfs; ,uz;Lk; khWgLk;. ,jd;gb
Nkhl;lu; RoYk; jpiria khw;wpf; nfhs;s KbAk;.

Kf;fpa tplak; :
² ,e;jr; nrad;Kiwr; nraw;ghl;by; gad;gLj;Jfpd;w MspahdJ 400 V I

jhf;Fg; gpbf;ff;$bajhapUj;jy; Ntz;Lk;. vdNt gad;gLj;Jtjw;F Kd;du;
Msp 400 V ,w;F rpghu;R nra;ag;gl;ljh vd;gij cWjpnra;J nfhs;sTk;.

² ,e;jr; Rw;wpw;F MlNyhl;l Nthy;w;wsT Neubahfj; njhlu;GgLtjdhy;
Kw;ghJfhg;G njhlu;ghf $ba ftdQ; nrYj;Jjy; Ntz;Lk;.

² kpd; njhlu;ghd nraw;ghLfis Nkw;nfhs;Sk; NghJ Mrpupaupd; topfhl;ly;
kw;Wk; mwpTWj;jy;fspd;gb nraw;glTk;.
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² nrad;Kiwg; gad;ghl;bd;NghJ mtj;ijfs; ,uz;il khw;Wtjw;F fPOs;s
Rw;W gad;gLj;jg;gLk;. mjw;fhf ,U njhLthd;fs; (contactors)
gad;gLj;jg;gLfpd;w mNjNtis mit njhopw;gLtJ K

1
, K

2
 vDk;

RUs;fSf;F kpd;id toq;Ftjd; %ykhFk;. K
1
 njhopw;gLk; NghJ L

1
, L

2
,

L
3 
vd;gtw;iw xOq;F Kiwg;gb Nkhl;lhUf;Ff; fpilf;fpd;wJ. mj;Jld;

njhopw;ghLk;NghJ L
2
, L

1
, L

3
 vd;gd xOq;F Kiwg;gb Nkhl;lUf;Ff; fpilf;Fk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 03 (2.4.3)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfs;$cgfuzq;fisj; jahu; nra;J nfhs;sy;

nghUj;jkhd Milazpe;J jahuhFjy;

;Kf;fiy kpd; Nkhl;liu Ntiy Nkirapd; kPJ epiyahf itj;Jf;

nfhs;sy;

Kk;Kid on/off Mspapd; ngag;G Kidf;F kpd;id toq;Ftjw;Fg;

NghJkhd ePsj;ijf; nfhz;l tlq;fisj; njhLj;jy;

Kk;Kid on/off Mspapd; gag;G Kidia ,UKid ,Utop

Mspapd; gag;Gld; ,izj;jy;

,UKid ,Utop (DPDT) Mspapd; gag;Gf;F Kf;fiy tlq;fisg;

nghUj;Jjy;

gag;Gld; njhLf;fg;gl;l tlq;fis Nkhl;lUld; ,izj;jy;

Rw;W tupg;glj;jpd; gb njhLf;fg;gl;Ls;s tlq;fspd; nrk;ikia

cWjp nra;jy;

Kk;Kid on/off Mspapd; gag;Gf;F ghJfhg ;G xOq;F

tpjpKiwfisg; gpd;gw;wp Kf;fiy toq;fiy Nkhl;lupw;Fj;

njhLj;jy;

,UKid ,Utop Msp ,Uf;fpd;w epiyia khw;Wtjd; %yk;

Nkhl;lu; RoYk; jpiria khw;wpf; fhl;Ljy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fisr; rpf;fdkhfg; gad;gLj;Jjy;

egu;fsJk; nrhj;Jf;fsJk; ghJfhg;ig cWjpg;gLj;jf;$ba

tpjj;jpy; nraw;gly;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpg;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

04

04

04

10

10

10

10

05

08

10

05

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G
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nrad;Kiwr; nraw;ghLfs;

2.5.1 epiyahd fhe;j NeNuhl;l Nkhl;lnuhd;wpd; MNkr;ru; Xl;lj;jpw;F Vw;g fjp
khWfpd;w tpjj;jpid mtjhdpj;jy;

Nju;r;rp 2 : kpd;tY cw;gj;jp> CLflj;jy;> tpepNahfpj;jy; kw;Wk;
gad;gLj;Jjy;  gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 2.5 : gy;NtW NeNuhl;lg; nghwpfspd; rpwg;gpay;Gfisf; fw;wwpthu;.

ghlNtisfs; : 01

fw;ww;NgWfs; : ² NeNuhl;l Nkhl;lu;fspd; MNkr;ru; Xl;lj;jpw;F Vw;g fjpAk;
KWf;fKk; NtWgLfpd;w tpjj;jpid tiuG %yk; fhl;Lthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² NeNuhl;l Nkhl;lnuhd;wpd; Kidfis ,dq;fhzy;
² Neuhl;l Nkhl;lnuhd;wpw;F kpd;id toq;Fjy;
² khWk; jilapnahd;iwg; gad;gLj;jp Nkhl;lhupw;Fr; nry;fpd;w

kpd;Ndhl;lj;ijf; fl;Lg;gLj;jy;.

mwpKfk; ( ² Row;rpkhdp (Tacho meter) apdhy; RoYk; fjpia msj;jy;.
Nkhl;lhupdhy; ntt;NtW Ntiyfis Nkw;nfhs;Sk; NghJ
mtw;wpd; Roy; fjpia khw;wNtz;bNaw;gLfpd;wJ. NeNuhl;l
Nkhl;lnuhd;wpd; RoYk; fjpia khw;wf;$ba Kiw gw;wp ,e;jr;
nrad;Kiwr; nraw;ghl;bNy tpsf;fg;gLfpd;wJ.

Nfhl;ghL ( ² fhe;jg;Gynkhd;iw ntl;lf;$bathW Xl;lnkhd;iwf; nfhz;L
nry;fpd;w flj;jpnahd;W mikAk; NghJ mjw;F ahjhapDk;
nghwpKiwr; rf;jp fpilf;fpd;wJ. mjd;NghJ flj;jp mirAk;.
fhe;jg; Gyj;ij kpd;fhe;jnkhd;wpdhy; my;yJ epiyahd
fhe;jnkhd;wpdhy; ngw;Wf; nfhLf;f KbAk;. kpd;fhe;jnkhd;whf
RUnshd;iw (Gyr ;RUs;) gad;gLj ;j pdhy; mjid
mNkr;rUf;Fj; njhluhfNth my;yJ rkhe;jukhf njhLj;jy;
Ntz;Lk;. MNkr;rUf;Fr; rkhe;jukhf Gyr; RUisj; njhLf;Fk;
NghJ mjw;F epiyahd toq;fy; fpilf;fpd;wJld; epiyahd
fhe;jg;GyKk; cUthFk;. fhe;jg; Gyj;ijg; ngw;Wf;
nfhs;tjw;F epiyahd fhe;jj;ijg; gd;gLj;Jk;NghJk;
epiyahd fhe;jg;Gynkhd;W cUthFk;. vdNt epiyahd
fhe;j NeNuhl;l Nkhl;lnuhd;wpd; njhopw;ghL gf;fr; Rw;W
Nkhl;lnuhd;wpd; njhopw;ghl;bw;Fr; rkdhF;k. Nkhl;lnuhd;wpd;
tY MNkr;rUf;Ff; fpilf;fpd;w fhe;jg;Gyj;jpd; nrwpT>
MNkr;rupd; flj;jpfspd; ePsk; kw;Wk; flj;jpapD}lhfg; gha;fpd;w
Xl;lj;jpw;F Neu;tpfpj rkkhFk;. Nkhl;lnuhd;wpd; Gyr;nrwpT
kw;Wk; flj;jpfspd; ePsj;ij khw;WtJ fbdkhFk;. vdNt
Nkhl;lnuhd;wpD}lhfg; gha;fpd;w Xl;lj;ij khw;wp fjpia
khw;wpf; nfhs;s KbAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² Fiwe;j tYTila 220 V  NeNuhl;l Nkhl;lnuhd;W my;yJ

5 V my;yJ 6 V epiyahd fhe;j NeNuhl;l Nkhl;lnuhd;W
(thndhypg; ngl;bfspd; (cassette) ,d; Nkhl;lhu;)

² 500  fk;gp Rw;wg;gl;l khWe;jilap (wire wound)
² Row;rp khdp (tacho meter)
² khWe; jilapy; nghUj;Jtjw;fhf L tbtj;ijAila mYkpdpaj;

Jz;nlhd;W
² xg;Gspg; gy;khdpnahd;W



nghwpapay; njhopDl;gtpay;                            nrad;Kiwr; nraw;ghl;L topfhl;b

juk; 13 12

² NeNuhl;l kpd;toq;fpnahd;W
² ,izf;Fk; fk;gp

Kiwapay; ( ² khWe;jilapid L tbt mYkpdpaj;Jz;by; nghUj;jpf; nfhs;sTk;.
² cUtpy; fhl;lg;gl;Ls;sthW Rw;iw xUq;F Nru;f;fTk;.

² kpd;id toq;fp khWe;jilapia khw;wQ; nra;J gha;fpd;w Xl;lj;ij
Fiwe;jjpypUe;J cr;rk; tiu rpy gbKiwfs; %yk; khw;wpaikf;Ff.

² xt;nthU re;ju;g;gj;jpYk; Nkhl;lhupD}lhfr; nry;fpd;w Xl;lj;jpw;F Vw;g
Ntfk; khWgLtij mtjhdpf;Ff.

me;jg; ngWNgw;wpd; mbg;gilapy; nghUj;jkhd msnthd;wpw;F Xl;lj;jpw;F
Vw;g fjp khWgLtij tiuGgLj;Jf.

mtjhdpg;gpw;fhd topfhl;ly; :
² Row;rpkhdp (tachometer) %yk; Fwpg;gplg;gLk; thrpg;ig rupahdjhf;Ftjw;F

Nkhl;lupd; mr;rpw;F fljhrpf; fPynkhd;iw xl;lTk;.
² f]l; ngl;bnahd;wpd; (cassette recorder) Nkhl;liug; gad;gLj;Jtjhapd;

Nkhl;lupd; gpd;gf;fjpYs;s Rw;iwf; fow;wp mfw;wTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² Row;rpkhdpapd; thrpg;G khw;wkile;J epiyahd fjpia mile;jjd; gpd;du;

fjpiaf; Fwpj;Jf; nfhs;sTk;.
² Xl;lj;jpw;F vjpuhf fjpia tiuGg;gLj;Jtjd; %yk; me;j ,uz;bw;Fk;

,ilapyhd njhlu;igf; fhz;f.

Kf;fpa tplak; :
² Nkhl;lupw;Fg; ngw;Wf; nfhs;sg;gLk; Xl;lj;jpd; msT (I

a
) apd; gb khWe;

jiliaj; njupT nra;J nfhs;f.

          Xl;lk; I
a
                       fjp N
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 04 (2.5.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfs;$cgfuzq;fisj; jahu; nra;J nfhs;sy;

nghUj;jkhd Milazpe;J jahuhFjy;

khWe;jilapia L tbt mYkpdpak; FWf;F ntl;nlhd;wpw;Fg;

nghUj;Jjy;

khWe;jilapapd; ,Ugf;f Kidfis SPST Mspnahd;wpd; %yk;

NeNuhl ;l toq;fnyhd;wpw ;F njhLg;gjw;fhd Kiwiag;

gad;gLj;;Jjy;

khWe;jilapapd; eL Kidf;Fk; NeNuhl;l Nkhl;lupd; toq;fy;

Kidf;Fkpilapy; mk;gpau;khdpia rupahd Kidfshy; njhLj;jy;

Nkhl;lupd; RoYk; mr;rpw;F Row;rp khdpapd; czupfisj; njhLj;jy;

NeNuhl;l toq;fiyj; njhLj;J khWe;jilapia rPu;nra;J

kpd;Ndhl;lj;ijAk; fjpiaAk; Fwpj;Jf; nfhs;sy; (Fiwe;j thrpg;G

vz;zpf;if 5 MFk;) (3 5)

kpd;Ndhl;lj;jpw;F vjpNu fjpia tiuGgLj;jy;

tiugpd; nrk;ik

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

cgfuzq;fspd; ghJfhg;ig cWjpnra;af;$bathW nraw;gly;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

04

04

04

10

10

15

10

15

08

04

04

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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 nrad;Kiwr; nraw;ghLfs;

2.5.2 Nkhl;lnuhd;iw kpd;gpwg;ghf;fpnahd;whfg; gad;gLj;jp Rikf;F Vw;g
ngw;Wf;nfhs;sg;gLk; Xl;lk; khWgLfpd;w tpjj;ij mtjhdpj;jy;

Nju;r;rp 2 : kpd;tY cw;gj;jp> CLflj;jy;> tpepNahfpj;jy; kw;Wk;
gad;gLj;Jjy;  gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 2.5 : ntt;NtW NeNuhl;lg; nghwpfspd; rpwg;gpay;Gfisf; fw;wwpthu;.

ghlNtis : 01

fw;ww;NgW : ² NeNuhl;lg; gpwg;ghf;fpnahd;wpd; gag;G Nthy;w;wsit
mjpfupj;Jf; nfhs;sf;$ba tpjj;ij tpsf;Fthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² NeNuhl;lg; gpwg;ghf;fpnahd;wpypUe;J cUthFk; Nthy;w;wsit
mjpfupj;jy;.

² gpwg;ghf;fpnahd;Wld; njhLf;fpd;w Rikf;F Vw;g gpwg;ghf;fp
RoYfpd;w fjpia cWjpahf;Fjy;.

mwpKfk; ( ² kpd;gpwg;ghf;fpnahd;iw epiyahd fjpnahd;wpy; Royr; nra;tJ
kpfTk; Kf;fpakhFk;. gpwg;ghf;fpAld; njhLf;fg;gLfpd;w Rikf;F
Vw;g Ntfk; khWgLk;. ,e;jr; nray;Kiwia khjpup %yk;
nra;Jfhl;LtNj ,e;jr; nrad;Kiwr; nraw;ghl;bd;
Fwpf;NfhshFk;.

Nfhl;ghL ( ² kpd; gpwg;ghf;fpnahd;wpw;F kpd;tpsf;F my;yJ NtWk;
rhjdq;fisj; njhLf;Fk; NghJ mjw;Fj; Njitahd
kpd;Ndhl;lk; gpwg;ghf;fpapypUe;J ngw;Wf; nfhs;sg;gLk;.
mjd ; Ng hJ g pwg ; g hf ; f pa hdJ RikNaw ; wy ;
nraw ;ghl ;bw ;Fs ;shtjdhy ; RoYk; fj p FiwAk ; .
gpwg;ghf;fpnahd;wpd; RoYk; fjpia epiyahfg; NgZtJ
Kf;fpa Njitahd gbahy; gpwg;ghf;fpiar; Royr; nra;tjw;F
gad;gLj;Jfpd;w Kjypdhy; Njitahd re;ju;g;gq;fspNy cupa
Roy;td; KWf;fj;ijg; ngw;Wf; nfhLj;jy; Ntz;Lk;.
Nkhl;lnuhd;iwg; gpwg;ghf;fpnahd;whfg; gad;gLj;jp Royr;
nra;tjw;F ,d;DnkhU Nkhl;lhiug; gad;gLj;j KbAk;.
gpwg;ghf;fpf;F kpd;tpsf;nfhd;iw my;yJ NtWnkhU Rikia
njhLf;Fk;NghJ gpwg;ghf;fpiar; Royr; nra;tjw;Fg;
gad;gLj;Jfpd;w Nkhl;lupd; fjp Fiwtijf; fhzyhk;. me;jr;
re;ju;g;gj;jpNy ngwg;gLfpd;w Xl;lj;ij msg;gjd;%yk;
gpwg;ghf;fp RikNaw;wy; nraw;ghl;bw;F cl;gl;Ls;sJ vd;gijf;
fhl;lKbAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² 6 V/ 12 V epiyahd fhe;jj;ijAila 5  W I tplTk; Fiwe;j

NeNuhl;l Nkhl;lu; (Nkhl;lu;fspuz;bdJk; mr;Rf;fspuz;Lk;
rkdhd tpl;lj;ijf; nfhz;ljhf ,Uj;jy; Ntz;Lk;)

² njhLf;Fk; kpd;fk;gp
² Nkhl ; l h u ;  mr ; Rfs p uz ;ilAk ;  nghw pKiwahfj ;

njhlu;GgLj;jf;$ba ,wg;gu; my;yJ gpsh];bf Fohnahd;W
(gad;gLj;jp Kbe;j Ngdhf; Foha;)

² ,yf;ff;fhl;bg; gy;khdp - 01
² Kfg;G tpsf;F (dial bulb  02 /12 V)  - 02



nghwpapay; njhopDl;gtpay;                            nrad;Kiwr; nraw;ghl;L topfhl;b

juk; 13 15

Kiwapay; ( ² jug;gl;Ls;s gpsh];bf; Fohiag; gad;gLj;jp ,U Nkhl;lu;fspdJk;
mr;Rf;fisg; nghUj;jpf; nfhs;sTk;.

² Nkhl;lu;fspuz;bdJk; Nthy;w;wsT rkdw;wjhapd; Nthy;w;wsT $ba
Nkhl;lhiur; nrYj;Jk; Nkhl;luhfg; gad;gLj;jTk;.

² Kjypy; gpwg;ghf;fpahfg; gad;gLj;Jfpd;w Nkhl;lupd; flj;jpfspuz;ilAk;
jpwe;J itj;J nrYj;Jk; Nkhl;lUf;F fpilf;Fk; kpd; Xl;lj;ij msf;fTk;.

² gpwg;ghf;fpahfg; gad;gLj;Jfpd;w Nkhl;lupd; gag;G KidfSf;F Kfg;G
tpsf;nfhd;iwj; njhLj;J gag;G Xl;lj;ij msf;fTk;.

² mjd;gpd;du; gag;gpw;F Kfg;G tpsf;Ffs; ,uz;il rkhe;jukhfj; njhLj;J
gag;G Xl;lj;ij msf;fTk;.

mtjhdpg;gpw;fhd topfhl;ly; :
² kpd;Ndhl;lj;ij msf;Fk; NghJ gy;khdpapd; tPr;Rj; Njupia $ba

msTj;jpl;lj;jpw;F jpUg;gTk;. Xl;lg; ngWkhdk; rpwpjsT khwf;$bajhd
gbapdhy; xg;Gspg; gy;khdpiag; gad;gLj;jTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² Rik Xl;lk; mjpfupf;Fk; NghJ nrYj;Jk; Nkhl;lupw;Ff; fpilf;fpd;w Xl;lk;

mjpfupf;Fk;.
² NeNuhl;l Nkhl;lnuhd;iwg; gpwg;ghf;fpnahd;whfg; gad;gLj;Jfpd;wjhy; gag;G

Nthy;w;wsT Jbg;G NeNuhl;l Nthy;w;wsthFk;. gag;G Xl;lj;ijj; jPu;khdpf;Fk;
NghJ mJ gw;wpf; ftdj;jpw; nfhs;s Ntz;Lk;.

Kf;fpa tplak; :
² nrad;Kiwr; nraw;ghl;il Muk;gpg;gjw;F Kd;du;  6 V/ 12 V epiyahd

fhe;jj;ijf; nfhz;l 5W  I tplTk; Fiwe;j NeNuhl;l Nkhl;lupd;
gpd;gFjpapy; cs;s Rw;iwf; fow;wp mfw;wTk;.

Nkhl;lhu; 1 Nkhl;lhu; 2

(gpwg;ghf;fp)

kpd;

tpsf;F kpd;fyk;
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 05 (2.5.2)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfs;$cgfuzq;fisj; njupT nra;J nfhs;sy;

toq;fg;gl;Ls;s epiyahd fhe;j NeNuhl;l Nkhl;lu;fspuz;bdJk;

(,jw;F f]l; Nkhl;lu; gad;gLj;jg;gLtjhapd;) gpd;Gwkhf

itf;fg;gl;Ls;s Rw;iwf; fow;wp mfw;Wjy; (5 2)

,U Nkhl;lu;fSf;Fk; ntt;Ntwhf NeNuhl;l kpd;Ndhl;lj;ij toq;fp

gy;khdpapd; JizAld; nga;g;G Nthy;w;wsit mse;J nfhs;sy;

,UNkhl;lu;fspYk; gpwg;ghf;fpapw;Fg; nghUj;jkhd Nkhl;liuj; njupT

nra;J nfhs;sy;

,U Nkhl;lu;fspdJk; mr;Rf;fs; ,uz;ilAk; xd;Wld; xd;iw

nghwpKiwahf ,izg;gjw;fhd Kiwnahd;iwg; gad;gLj;Jjy;

Nkhl;lu;fspdJ mr;Rf;fs; xNu Neu;Nfhl;by; mikAkhW ,U

Nkhl;lu;fisAk; epiyahfg; nghUj;jpf; nfhs;tjw;Fg; nghUj;jkhd

Kiwnahd;iwg; gad;gLj;Jjy;

nrYj;Jk; Nkhl;lUf;F NeNuhl;l kpd;id toq;Ftjw;fhd

Kiwnahd;iwg; gad;gLj;Jjy;

gag;nghd;whf njhLf;fg;gl;l Nkhl;lupw;F Kfg;G tpsf;nfhd;iwj;

njhLj;J

² kpd;Ndhl;lj;ij msj;jy;

² Nthy;w;wsit msj;jy;

gag;gpwF ,U Kfg;G tpsf;Ffisj; njhLj;J

² kpd;Ndhl;lj;ij msj;jy;

² Nthy;w;wsit msj;jy;

ghJfhg;ig cWjpnra;J nfhs;Sk; tifapy; Ntiy nra;jy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

Ntiyf;Fg; nghUj;jkhd Kiwiaj; jpl;lkply;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

05

10

10

05

10

05

05

05

08

07

03

03

03

03

03
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nrad;Kiwr; nraw;ghLfs;

2.5.3 NeNuhl;l gf;fr;Rw;W Nkhl;lnuhd;wpd; RoYk; jpiria khw;Wjy;

Nju;r;rp 2 : kpd;tY cw;gj;jp> CLflj;jy;> tpepNahfpj;jy; kw;Wk;
gad;gLj;Jjy;  gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 2.5 : ntt;NtW NeNuhl;lg; nghwpfspd; rpwg;gpay;Gfisf; fw;wwpthu;.

ghlNtisfs; : 01

fw;ww;NgW : gf;fr; Rw;W NeNuhl;l Nkhl;lnuhd;wpd; RoYk; jpiria khw;wp
,af;Fthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² gf;fr; Rw;W NeNuhl;l Nkhl;lnuhd;wpd; Rw;Wf;fspd;
Kbtplq;fis ,dq;fhzy;.

² NeNuhl;l Nkhl;lnuhd;wpw;F kpd;id toq;Fjy;
² ntt;NtW NjitfSf;Fg; nghUj;jkhd Mspfisg;

gad;gLj;Jjy;.
² Nkhl;lnuhd;wpw;F toq;fg;gLk; kpd; Xl;lj;jpw;F Vw;g Mspiaj;

njupT nra;J nfhs;sy;.

mwpKfk; ( ² Neu;Nfhl;L my;yJ Roy; ,af;fj;jpiria khw;Wtjw;F
jpiria khw;wf;$ba Nkhl;lnuhd;iwg; gad;gLj;j KbAk;.
mjw;fhf NeNuhl;l Nkhl;lnuhd;iwg; gad;gLj;jf;$ba tpjk;
gw;wp ,e;jr; nrad;Kiwr; nraw;ghl;bd;NghJ tptupf;fg;gLk;.

Nfhl;ghL ( ² Nkhl;lnuhd;wpd; RoYk; jpirahdJ fhe;jg; Gynkhd;wpDs;
itf;fg;gl;Ls;s kpd; Xl;lnkhd;iwf; fhtpr; nry;fpd;w
flj;jpnahd;W mirAk; jpir gw;wpa gpnskpd; vd;gtupdhy;
Kd;itf;fg;gl;Ls;s tpjpapd; gbNa eilngWfpd;wJ. me;j
tpjpapd; gb Xl;lk; nry;fpd;w jpiria my;yJ fhe;jg;
Gyj;jpd; jpiria khw;Wtjd;%yk; Roy;td; RoYk; jpiria
khw;w KbAk;. NeNuhl;l Nkhl;lnuhd;wpd; fhe;jg;Gyj;ijg;
ngWtjw;F epiyahd fhe;jj;ij my;yJ kpd;fhe;jj;ijg;
gad;gLj;j KbAk;. fhe;jg; Gyj;ijg; ngw;Wf; nfhs;tjw;F
epiyahd fhe;jk; gad;gLj;jg;gLfpd;w rpwpa NeNuhl;l
Nkhl;lu;fspd; fhe;jg;Gyj;jpiria khw;w KbahJ. MdhYk;
MNkr;rupw;F toq;fg;gLfpd;w kpd;Ndhl;lj;jpd; jpiriia
khw;Wtjd; %yk; RoYk; jpiria khw;w KbAk;.
ngupa mstpyhd NeNuhl;l Nkhl;lu;fspd; fhe;jg; Gyq;fs;
kpd; fhe;jq;fspdhy; ngw;Wf; nfhs;sg;gLfpd;wgbahy;
MNkr;rUf;Fr; nry;fpd;w kpd;Ndhl;lj;jpd; jpiria khw;wtjd;
%yk; my;yJ Gyr; RUspD}lhfr; nry;fpd;w kpd;Ndhl;lj;jpd;
jpiria khw;Wtjd; %yk; fhe;jg;Gyj;jpd; jpiria khw;w
KbAk;. mjd;%yk; Nkhl;lupd; RoYk; jpiria khw;w KbAk;.
NeNuhl;l Nkhl;lu; tiffs; %d;wpy; gf;fr; Rw;W Nkhl;lhu;fspd;
( Gyr ;RUshdJ MNkr ; ru ;  RUSf ;F rkhe ;jukhf
itf;fg;gl;Ls;sJ) Gyj;jpD}lhf kpd;Ndhl;lk; nry;fpd;w
jpiria ,yFtpy; khw;w KbAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
²  220 V, 50 W gf;fr; Rw;W NeNuhl;l Nkhl;lu; - 1
²  ,UKid ,Utop (DPDT) Msp ² ,izf;Fk; kpd;fk;gp
²  jdpKid jdptop (SPST) Msp ² khWk; NeNuhl;l kpd;toq;fp

Kiwapay; ( ² gf;fr;Rw;W Nkhl;lhiu epiyahfg; nghUj;jpf; nfhs;sTk;.
² Nkhl;lupd; Rw;Wfspuz;ilAk; rupahf ,dq;fz;Lnfhs;sTk;.
² Gyr;RUSld; njhLf;fg;gl;Ls;s flj;jpnahd;wpd; Kidia cUtpy;

fhl;;lg;gl;Ls;sthW MspAld; njhLf;fTk;.
² MNkr;ru; RUSld; njhLf;fg;gl;Ls;s fk;gpia Neubahf kpd;toq;fSld;
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njhLf;fTk;.
² toq;fiy jdpKid jdp top Mspnahd;wpD}lhfj; njhLf;fTk;.
² ,UKid ,Utop Mspia xU gf;fj;jpw;F jpUg;gp Nkhl;lu; RoYk; jpiria

mtjhdpf;Ff.
² ,U Kid ,Utop Mspia kW gf;fj;jpw;Fj; jpUg;gp Nkhl;lu; RoYk;

jpiria mtjhdpf;Ff.

mtjhdpg;gpw;fhd topfhl;ly; :
² Nkhl;lu; RoYk; jpiria mtjhdpg;gjw;F Nkhl;lupd; mr;rpw;F fljhrpf;

fPyk; xd;iw xl;lTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:

² gf;fr; Rw;W Nkhl;lnuhd;wpd; Gyr;RUspd; toq;fiy khw;Wtjd; %yk;
RoYk; jpiria khw;wKbAk;.

Kf;fpa tplak; :
² SPST jdp Kid jdp top Mspia fl;Lg;gLj;jp Mspnahd;whfg; gad;gLj;Jf.

Nkhl;lupw;F cupa Nthy;w;wsitr; rupahf toq;Ff.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 06 (2.5.3)

Njitahd nghUl;fis cgfuzq;fisAk; njupT nra;jy;

Njitahd fUtpfisj; njupT nra;J nfhs;sy;

Nkhl;lu; mirahjthW epiyahf itj;Jf; nfhs;tjw;fhd

Kiwnahd;iwg; gad;gLj;Jjy;

Nkhl;lupd; MNkr;ru; RUisAk; Gyr;RUisAk; ntt;Ntwhf

,dq;fhzy;

,UKid ,Utop Mspapd; Kidfisg; gy;khdpiag; gad;gLj;jp

fz;Lgpbj;jy;

MNkr;ru; RUspw;F Neubahf kpd;id toq;ff;$bathW fk;gpfis

,izj;jy;

Gyr;RUspw;F kpd;id toq;Ftjw;F ,UKid ,Utop Mspf;F

fk;gpfisj; njhLj;jy;

Gyr;RUSld; ,UKid ,Utop Mspapd; gag;G Kidfisj;

njhLj;jy;

,UKid ,Utop Mspf;F kpd;id toq;Ftjw;F jdpKid

jdptop Mspiaj; njhLj;jy;

Nkhl;lUf;F kpd;id toq;fp xU gf;fj;jpw;F ,aq;fr; nra;jy;

Nkhl;lupd; ,af;fj;jpiria khw;wp ,af;Fjy;;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;
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nrad;Kiwr; nraw;ghLfs;

2.6.1 gbFiw epiykhw;wpfspuz;ilg; gad;gLj;jp gL$l;L epiykhw;wpapd;
nraw;ghl;ilg; ngw;Wf;nfhs;sy; kw;Wk; epiykhw;wpfspd; nraw;ghl;bd; NghJ

tYtpuak; Vw;gLfpd;wJ vd;gijf; fhl;ly;.

Nju;r;rp 2 : kpd;tY cw;gj;jp> CLflj;jy;> tpepNahfpj;jy; kw;Wk;
gad;gLj;Jjy; gw;wp EZfpaha;thu;.

Nju;r;rp kl;lk; 2.6 : ntt;NtW epiykhw;wpfspd; gad;ghl;il Njbawpthu;.

ghlNtis : 01

fw;ww;NgWfs; : ² epiykhw;wpnahd;wpd; Nfhl;ghLfis tpsf;Fthu;.
² nga;g;G Nthy;w;wsT 230 V cila kpd; epiykhw;wpnahd;wpd;

gag;G Nthy;w;wsit fzpg;gpl;L mjd; %yk; epiykhw;wpapd;
tifia ,dq;fhz;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² nga;g;G kw;Wk; gag;G Nthy;w;wsit mse;J epiykhw;wp
tifia ,dq;fzhy;

² rkdhd gbFiw epiykhw;wpfs; ,uz;ilg; gad;gLj;jp gb$l;L
epiykhw;wpapd; nraw;ghl;ilg; ngw;Wf; nfhs;sy;

² epiykhw;wypd; NghJ tY tpuak; Vw;gLfpd;wJ vd;gij
guPl;rpj;Jg; ghu;j;jy; %yk; cWjp nra;jy;

² kpd;epiy khw;wpnahd;wpd; Rw;Wf;fspd; jilia mse;J
Kjd;ik kw;Wk; Jizr; RUs;fis ntt;Ntwhf ,dq;fz;L
nfhs;sy;.

mwpKfk; ( ² epiykhw;wpnahd;wpd; nga;g;G Nthy;w;wsit tplTk; gag;G
Nthy;;w;wsT FiwthdJ vdpd; mJ gbFiw epiykhw;wp
vdg;gLk;. rkdhd epiykhw;wpfs; ,uz;ilg; gad;gLj;jp
mjhtJ xU epiykhw;wpapd; gag;ig kw;w epiykhw;wpapd;
Jizr;RUspw;F nga;g ;G nra;tjd; %yk; gb$l;L
epiykhw;wpapd; njhopw;ghl;ilr; nra;J fhl;l KbAk;.

Nfhl;ghL ( ² epiykhw;wpnahd;wpd; Kjd;ik kw;Wk; Jizr; RUs;fspd;
Rw;Wf;fSf;fpilNaahd tpfpjk; Nthy;w;wsTfSf;fpilNaahd
tpfpjj;jpw;F rkdhFk;. epiykhw;wpnahd;wpd; epiykhw;wr;
nray;Kiwapd;NghJ Ropg;Nghl;l ,og;G kw;Wk; nrg;G ,og;G
fhuzj;jpdhy; tY tpuak; Vw;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² nga;g;G kw;Wk; gag;G Nthy;w;wsTfs; rkdhd epiykhw;wpfs;

(230 V/ 12 V) - 02
² %T+rpr; nrUfp - 01
² xg;Gspg; gy;khdp - 01
² ,izf;Fk; fk;gp
² fhtypg;gl;b (insulation tape)

Kiwapay; ( ² xg;Gspg; gy;khdpia Xk; tPr;rpy; nghUj;jkhd jilg;ngWkhd tPr;rj;jpw;F
efu;j;jp Mapfspuz;bdJk; Kidfis xd;wd; kPJ xd;iw itj;J
G+r;rpaj;ijr; nrg;gQ;nra;J nfhs;sTk;.

² jug;gl;Ls;s gbFiw epiykhw;wpapd; Kjd;ik kw;Wk; Jizr; RUs;fspd;
jilapid mse;J Fwpj;Jf; nfhs;sTk;. (jilg;ngWkhdk; $ba Rw;iw
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Kjd;ikr; RUs; vdTk; jilg;ngWkhdk; Fiwe;j Rw;iw Jizr; Rw;W
vdTk; ngaupLf.

² epiykhw;wpapd; Kjd;ikr; RUspd; ,U KidfSf;Fk; njhLf;fg;gl;Ls;s
fk;gpfis ntt;Ntwhfg; nghUj;jp fhtypg;gl;b %yk; fhtyplTk;.

² ,izf;Fk; fk;gpapd; vQ;rpAs;s Kidfspuz;ilAk; %T+rpr; nrUfpapd;
L

1 
, N

1
vdf; Fwpg;gplg;gl;Ls;s KidfSf;Fj; njhLf;fTk;.

² gy;khdpia 250 V AC tPr;rj;jpw;Fj; jpUg;gp kpd;idg; ngWfpd;w %Trpr;
nrUfpj;jsj;jpd; capu; kw;Wk; eLepiy KidfSf;fpilapyhd Nthy;w;wsit
mse;J Fwpj;Jf; nfhs;sTk;.

² epiykhw;wpapd; gag;G Kidfs; xd;Wld; xd;W njhLifAwhjthW J}ukhf;fp
itj;Jf; nfhz;L %T+rpr; nrUfpAld; njhLf;fg;gl;Ls;s %T+rpr; nrUfpia
gpujhd toq;fy; %T+rpr; nrUfpj;jsj;jpw;Fg; nghUj;jp Mspia %lTk;.

² gy;khdpia 50 V AC tPr;rj;jpw;Fj; jpUg;gp epiykhw;wpapd; gag;G Nthy;w;wsit
mse;J Fwpj;Jf; nfhs;sTk;.

² kpd;toq;fiyj; Jz;bj;J %T+rpr; nrUfpia mfw;wp epiykhw;wpAld; njhLj;j
fk;gpfisAk; fow;wp mfw;wTk;.

² mfw;wpa ,izf;Fk; fk;gpia kw;iwa epiykhw;wpapd; Kjd;ikr; RUSld;
njhLj;J> Kd;diug; Nghd;W nraw;gLj;Jf. (mjd;gb epiykhw;wpfs; ,uz;Lk;
rkdhd gag;G Nthy;w;wsitf; nfhz;lJ vd;gij cWjp nra;J nfhs;sTk;.)

² njhLf;Fk; fk;gpiag; nghUj;jpa epiykhw;wpapd; Jizr;RUspw;F kw;iwa
epiykhw;wpapd; gag;G Kidfis njhLj;J fhtypf; fPyj;ijg; gad;gLj;jp
fhtyplTk;.

² epiykhw;wpapd; jpwe;Js;s ,uz;L KidfSk; xd;Wlndhd;W
njhLifAwhjthW J}ukhf;fp Rw;wpd; %T+rpr; nrUfpiag; gpujhd kpd;
toq;fy; %T+rpr; nrUfpj;jsj;jpy; nghUj;jp Mspia %lTk;. (on)

² gy;khdpia 250 V AC tPr;rj;jpw;F jpUg;gp (clk;Gld; njhLifAwhjthW)
gag;G KidfspYs;s Nthy;w;wsTfis mse;J Fwpj;Jf; nfhs;sTk;.

mtjhdpg;gpw;fhd topfhl;ly; :
² gy;khdpiag; gad;gLj;Jk; NghJ cupa tPr;Rj;Njupapd; tPr;rj;jpw;F

gy;khdpiaj; jahu;nra;J nfhs;sTk;.
² gpujhd toq;fy; Nthy;w ;wsT njhLf;fg ;gl ;Ls;s fk;gpfSf;F

fhtypg;gl;bfisg; gad;gLj;jp fhtypl;Lf; nfhs;tjd; %yk; ghJfhg;ig
cWjpnra;J nfhs;sTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² gbFiw epiykhw;wpfspd; RUspd; jilg;ngWkhdk; $ba RUs; Kjd;ikr;

RUs; vd;gij ,dq;fz;L nfhs;sy;.
² KjyhtJ epiykhw;wpapd; nga;g;G Nthy;w;wsT 230 V MFk;. mjd; gag;G

Nthy;w;wsT 12 V vdpDk;> ,uz;lhtJ epiykhw;wp KjyhtJ epiykhw;wpf;F
rkdhtjhy; mjd; nga;g;G Nthy;w;wsT 10 V MFk;. mjd; gag;G Nthy;w;wsT
230 V MFjy; Ntz;Lk;. vdpDk; gupNrhjid KbTfspd; gb fPOs;s
KbTfSf;F tuKbAk;.

gy;khdp
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² KjyhtJ gbFiw epiykhw;wpapd; Jizr;RUspw;F ,uz;lhtJ gbFiw
epiykhw;wpapd; Jizr; RUisj; njhLj;J Kjd;ikr; RUspd; ,U
KidfspdhYk; gb$l;L epiykhw;wpapd; njhopw;ghl;ilg; ngw;Wf; nfhs;s
KbAk;.

² ,uz;lhtJ epiykhw;wpapd; gag;G KidfSf;F vjpu;ghu;j;j Nthy;w;wsT
fpilf;fhjjd; fhuzj;jpdhy; tY tpuak; Vw;gl;Ls;sJ>

Kf;fpa tplak; :
² epiykhw;wpnahd;wpd; %yk; gag;G Nthy;w;wsnthd;iwg; ngw;Wf; nfhs;tjw;F

MlNyhl;l Nthy;w;wsnthd;iw nga;g;G nra;jy; Ntz;Lk;.
² ahjhapDk; epiykhw;wpnahd;wpd; Jizr; RUspd; gag;G Kidfs; %yk;

Neubahf NeNuhl;l Nthy;w;wsnthd;W Vw;glhJ.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 07 - (2.6.1)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

Njitahd fUtpfisj; njupT nra;jy;

xg;Gspg; gy;khdpapd; cupa tPr;Rj; njwpapia njupT nra;J cupa

tPr;Rf;F nfhz;L nry;yy; (5 2)

gy;khdpiag; gad;gLj;jp epiykhw;wpfspuz;bdJk;

² Kjd;ikr;RUis Ntwhf;fpf; nfhs;sy; (5 2)

² Jizr;RUis Ntwhf;fpf; nfhs;sy; (5 2)

epiykhw;wpnahd;wpw;F Kjd;ikr;RUspd; ,U Kidf;Fk; toq;fy;

tlq;fisj; njhLj;jYk;> njhLif KidfSf;F Kiwahff;

fhtypaplYk;

toq;fy; epiykhw;wpapd; Jizr;RUspd; Kidia kw;w

epiykhw;wpapd; Kjd;ikr;RUspd; KidAld; njhLj;jy;

njhLif Kidfis Kiwahff; fhtypaply;

toq;fy; tlq;fisj; njhLj;Js;s epiykhw;wpf;F kpd;id toq;Fjy;

,uz;lhtJ epiykhw;wpapd; gag;G Nthy;w;wsit msg;gjw;F

gy;khdpiaj; jahu; nra;jy;

² cupa tPr;Rj; njupapiaj; njupT nra;jy; (5)

² cupa ngWkhd tPr;irj; njupT nra;jy; (5)

,uz;lhtJ epiykhw;wpapd; gag;G Nthy;w;wsit mstpl;L Fwpj;jy;

gag;G Nthy;w;wstpd; khw;wq;fSf;fhd fhuzj;ij Kd;itj;jy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;
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nrad;Kiwr; nraw;ghLfs;

3.2.1 xg;Gspg; gy;khdpiaj; Jizahff; nfhz;L ntt;NtW ,Uthapfspd;
Kidfis ,dq;fhzy;

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; 3.2 : Njitf;F Vw;g ntt;NtW tifahd PN re;jpfisj;
gad;gLj;Jthu;.

ghlNtis : 01

fw;ww;NgW : ² rPuhf;Fk; ,Uthap> nrdu; ,Uthap> LED Gs;spj; njhLif
,Uthapfspd; njhopw ;ghLfisAk; gad;ghLfisAk;
tpsf;Fthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² xg;Gspg; gy;khdpnahd;wpy; Njitahd jil t|Pr;rj;ijj;
njupTnra;jy;

² xg;Gspgy;khdpiag; gad;gLj;jp ,U thapapd; Kd;Kff; Nfhly;
re;ju;g;gj;jijj; njupTnra;jy;

² mjD}lhf ,Uthapapd; Kidfis NtWgLj;jp ,dq;fz;L
nfhs;sy;.

mwpKfk; ( ² ,yj;jpudpay; JiwapNy MlNyhl;l rPuhf;fj;jpw;fhfTk;>
ntt ; NtW NtiyfSf ;f hfTk ; >  ,Utha pfs ;
gad;gLj;jg;gLfpd;wd. mt;thwhd re;ju;g;gq;fspy; ,Uthapiar;
rupahf jpirg;gLj;jg;gl Ntz;Lk;. mj;Jld; tY toq;fy;
njhFjpapy; tOf;fs; Vw;gLfpd;w NghJ ,Uthapfs; rupahd
njhopw ;ghLilajh vd;gij cWjp nra;J nfhs;s
Ntz;bANkw;gLk;.

Nfhl;ghL ( ² p, n tiff; Fiwflj;jpfspdhNyNa jpuhd;rpw;wu;fs; cw;gj;jp
nra;ag;gLfpd;wd. ,t;thwhdnjhU ,Uthapapw;F kpd;id
toq;Fk;NghJ Kd; Kff;Nfhly; re;ju;g;gj;jpd; NghJ kl;LNk
kpd;Ndhl;lk; nry;fpd;wJ. mr;re;ju;g;gj;jpy; ,Uthapapd; ,U
me;jq;fspYk;  0.6 V msT kpd; mOj;j NtWghL fhzg;gLk;.
gpd; Kff;Nfhlypd; NghJk; ,UthapapD}lhf kpd;Ndhl;lk;
nry;tjpy;iy. mr;re;ju;g;gj;jpy; ,Uthapapd; cl;jil
Kbtpypahfpd;wgbahy;> ,Uthapapd; ,U KidfspYk;
toq;fy; mOj;jk; fhzg;gLk;. ,e;jf; Nfhl;ghL ,r;nrad;Kiwr;
nraw;ghl;bd;NghJ gad;gLj;jg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² 1N4001 rPuhf;Fk; ,Uthap - 01> LED - 01, nrdu; ,Uthap - 01>

Gs;spj;njhLif ,Uthap - 01
² nraw;wpl;lg;gyif - 01
² xg;Gspg; gy;khdp - 01

Kiwapay; ( ² gy;khdpapd; tPr;Rj;Njupia 10 Xk; tPr;rj;jpw;Fj; efu;j;jTk;.
² gy;khdpapd; Mapfspd; Kidfspuz;ilAk; xd;whfj; njhLifAwr; nra;J

G+r;rpa rPuhf;fp %yk;  fhl;bia G+r;rpaj;jpy; mikAkhW efu;j;jpf; nfhs;sTk;.
² rPuhf;Fk; ,Uthapia nraw;wpl;lg;gyifapy; nghUj;jTk;.
² gy;khdpapd; Mapfspuz;ilAk; ,Uthapapd; njhLif Kidfspuz;bd;

kPJ itj;J jilg;ngWkhdj;ij mse;J Fwpj;Jf; nfhs;sTk;.
² gy;khdpapd; Mapfspuz;bdJk; Kidfis khw;wp jilg;ngWkhdj;ij mse;J

Fwpj;Jf; nfhs;sTk;.
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² rPuhf;Fk; ,Uthapia mfw;wptpl;L kw;iwa tif ,Uthapia Kiwf;F
xd;W tPjk; njhLj;J KjyhtJ njhopw;ghl;il kPz;Lk; nra;aTk;.

² jil Fiwthd re;ju;g;gj;jpy; fWg;G Map njhLf;fg;gl;Ls;s Kid
mNdhl;bw;Fk; rptg;G Msp fNjhl;bw;Fk; njhLf;fg;gl;Ls;sJ.

mtjhdpg;gpw;fhd topfhl;ly; :
² xg;Gspgy;khdpnahd;wpd; Xk; tPr;rj;jpd;NghJ rptg;G Mapapd; Kidapy;

vjpu;KidTj;jd;ikAk;> fWg;G Mapapd; Kidapy; Neu; KidTj; jd;ikAk;
fhzg;gLk;.

² jilg;ngWkhdj;ijf; Fwpf;Fk; NghJ gy;khdpapd; thrpg;ig 10 My;
ngUf;Fjy; Ntz;Lk;. (njupTnra;J nfhz;l tPr;rk; 10Mdgbapdhy;)

jPu;tpw;fhd mwpTWj;jy;fs;:
² jilg;ngWkhdk; Fiwthd re;ju;g;gj;jpd; NghJ ,Uthap Kd;Kff; NfhlYwr;

nra;ag;gl;Ls;sJ.
² me;jr; re;ju;g;gj;jpy; gy;khdpapd; fWg;G Kid ( + KidTj;jd;ik) mNdhl;L

Neu; (+) Kidf;Nf njhLf;fg;gl;Ls;sJ.

Kf;fpa tplak; :
² ntt;ntW msTfspy; / ntt;NtW FwpaPLfisAila ,Uthap khjpupfisj;

njupT nra;J nfhs;f.

rptg;G

(-KidTg;

gag;G)

fWg;G

(+KidTg;

gag;G)

rptg;G

(-KidTg;

gag;G)

fWg;G

(+KidTg;

gag;G)
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 08 (3.2.1)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

Njitahd fUtpfisj; njupT nra;jy;

rPuhf;fp ,Uthapia nraw;wpl;lg;gyifapy; nghUj;Jjy;

xg;Gspg; gy;khdpia NjitahdthW jahu;nra;J nfhs;sy;

² cupa tPr;Rj; njwpiaj; njupT nra;jy;

² cupa ngWkhd tPr;rj;ijj; njupT nra;jy;

gy;khdpapd; Mapfspd; Kidfis rPuhf;fp ,Uthapapd; ,U

KidfspYk ; itj ;J jilg ;ngWkhdj ;ij mstpl ;L

ml;ltizg;gLj;jy;

gy;khdpapd; Mapfspd; Kidfis khw;wp Kd;diug; Nghd;W

,Uthapapd; Kidfspuz;bYk; jilg;ngWkhdj;ij mstpl;L

ml;ltizg;gLj;jy;

jilg;ngWkhdq;fis xg;gpl;L ,Uthapapd; Kidfisg; ngauply;

Gs;spj; njhLif ,Uthapia nraw;wpl;lg; gyifapy; nghUj;Jjy;

gy ;khdpa pd ; Mapfis Gs ;s pj ;njhLif ,Uthapa pd ;

Kidfspuz;bYk; itj;J jilg;ngWkhdj;ij mstpl;L

ml;ltizg;gLj;jy;

gy;khdpapd; MapKidfspuz;ilAk; khw;wp Kd;diug;Nghd;W

,Uthapapd; ,UKidfspdJk; jilg;ngWkhdj;ij mse;J

ml;ltizg;gLj;jy;

jilg;ngWkhdq;fis xg;gpl;L Gs;spj;njhLif ,Uthapapd;

Kidfisg; ngauply;

nraw;wpl;lg; gyifapy; LED iag; nghUj;jp gy;khdpapd;

Mapfspuz;ilAk; LED apd ; ,UKidfspYk; itj;J

jilg;ngWkhdj;ij mse;J ml;ltizg;gLj;jy;

gy;khdpapd; Mapfspuz;ilAk; khw;wp Kd;diug;Nghd;W LED apd;
,UKidfspYk ; itj ;J jilg ;ngWkhdj ;ij mse;J

ml;ltizg;gLj;jy;

jilg;ngWkhdq;fis xg;gpl;L Fiwe;j jilAs;sNghJ LED ia
xspur;nra;J LED Kidfisg; ngauply;

nrdu; ,Uthapia nraw;wpl;lg;gyifapy; nghUj;Jjy;

gy;khdpapd; Map Kidfis nrdu; ,Uthapapd; ,UKidfspYk;

itj;J jilg;ngWkhdj;ij mse;J ml;ltizg;gLj;jy;

gy;khdpapd; Map Kidfis khw;wp nrdu; ,Uthapapd;

Kidfspuz;bYk; itj;J jilg;ngWkhdj;ij mstpl;L

ml;ltizg;gLj;jy;

jilg;ngWkhdq;fis xg;gpl;L nrdu; ,Uthapapd; Kidfisg;

ngauply;

Ntiy Kbe;jjd; gpd;du; gy;khdpia off epiyf;F khw;wTk;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

tsq;fis rpf;fdkhfg; gad;gLj;Jjy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;
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 nrad;Kiwr; nraw;ghLfs;

3.3.1 gbFiw epiykhw;wpnahd;iwg; gad;gLj;jp Nthy;w;wsT Fiwe;j
toq;fnyhd;iw xUq;F Nru;j;jy;.

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; 3.3 : PN re;jpnahd;iwg; gad;gLj;jp MlNyhl;l Nthy;w;wstpdhy;
epiyahd NeNuhl;l Nthy;w;wsnthd;iwg; ngw;Wf; nfhs;Sk;
Kiwia tprhupj;jwpthu;.

ghlNtisfs; : 02

fw;ww;NgWfs; : ² ikaj; njhlYW (center tapped) epiykhw;wpnahd;wpidg;
gad;gLj;jp KO miyr; rPuhf;fpr; Rw;nwhd;wpid nkd;gw;whR
gpbj;J xUq;F Nru;g;ghu;.

² ghyr; rPuhf;fpnahd;wpidg; gad;gLj;jp KO miyr; rPuhf;fpr;
Rw;nwhd;wpid xUq;F Nru;g;ghu;.

² tbfl;bnahd;iwg; gad;gLj;jpajd; gpd;du; NeNuhl;l msT
mjpfupj;J Fw;wiy Nthy;w;wsT kl;lk; FiwtilAk;
vd;gijf; fhl;Lthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² gw;whRg; gyifapy; gw;whR gpbf;Fk; jpwidg; ngw;Wf;
nfhs;Sjy;.

² Rw;Wg; gyifnahd;wpd; kPJ xUq;F Nru;f;Fk; nghOJ
Jizf;fUtpfis ,lg;gLj;Jjy;

² xUq;FNru;f;fg;gl;l Rw;nwhd;iwg; guPl;rpj;jy;
² MlNyhl;l Nthy;w;wsnthd;iw NeNuhl;l Nthy;w;wsthf

khw;Wjy;

mwpKfk; ( ² gy;NtW NeNuhl;lq;fspd; NjitfSf;fhf vg;nghOJk;
cyu ;fyq;fisg; gad;gLj ;j KbahJ. gpujhdkhf
eilKiway;yhj NjitfSf;fhf MlNyhl;l Nthy;w;wsit
NeNuhl;l Nthy;w;wsnthd;whf khw;wpg; gad;gLj;JtjhdJ
tpidj;jpwd; kpf;fJk; epiyahd NeNuhl;l toq;fy;
KiwAkhFk;. ,k;khw;wypd; NghJ tY ,og;ig ,optsthf;fpf;
nfhs;tJ njhlu;ghfTk; kw;Wk; Fw;wiyia ePf;FtJ
njhlu;ghfTk; Kf;fpa ftdk; nrYj;Jjy; Ntz;Lk;. ,r;
nrad;Kiwiag; gad;gLj;jp Fiw Nthy;w;wsT toq;fiy
xUq;F Nru;f;Fk;> nkd;gw;whR gpbf;Fk; Nju;r;rpiag;
ngw;Wf;nfhLg;gjw;F vjpu;ghu;f;fg;gLfpd;wJ.

Nfhl;ghL ( ² ,Uthapndhd;wpD}lhf kpd;Ndhl;lk; xU jpirapy; khj;jpuk;
xLfpd;wijg; gad;gLj;jp MlNyhl;l Nthy;w;wsnthd;iw
NeNuhl;l Nthy;w;wsthf khw;wpf; nfhs;syhk;. jiyik
MlNyhl;l toq;fy; Nthy;w;wsT 230 V MtJld; nraYf;Fg;
nghUj;jkhd tifapy; MlNyhl;l Nthy;w;wsitf; Fiwj;Jf;
nfhs;tjw;F gbFiw epiykhw;wpnahd;W gad;gLj;jg;gLk;.
gbFiw epiykhw;wp kw;Wk; ,Uthapiag; gad;gLj;jp
MlNyhl;l Nthy;w;wsit Fiw Nthy;w;wsT NeNuhl;l
toq;fyhf mikj;Jf; nfhz;lhYk; mjd; Fw;wiy Nthy;w;wsT
$ba ngWkhdj;jpy; fhzg;gLtJ gpujp$ykhf ,Ug;gJld;>
mj;jifa Rw;nwhd;Wf;F tbfl;biag; gad;gLj;Jtjdhy;
NeNuhl;l Nthy;w;wsTg; ngWkhdj;ij mjpfupj;Jf; nfhs;syhk;.
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Njitahd cgfuzq;fSk; nghUl;fSk;:
² ntl;Lk; Fwnlhd;W
² ePz;l %f;Ff; FwL
² gy;khdpnahd;W
² 1N4007 ,Uthapfs; 06
² 240 V / 12 V / 500 mA gbFiw epiykhw;wp
² 1000 F nfhs;sstp
² jpl;lg; gyifnahd;W
² gw;whR gpbf;Fk; gyif (strip vero board)
² 30 W kpd;tpsf;nfhd;W
² fhtypf;fPyk;

² gw;whR <ak; (nkd;ikahd> rpwpa)
² ,izg;Gf; fk;gp
² Kfg;G tpsf;Ffs; 12 V (dial bulbs) 02

Kiwapay; ( ² ikaj; njhlYW epiykhw;wpapd; jiyikr; RUspd; ,U KidfSf;Fk;
kpd;fk;gpfs; ,uz;bw;F jdpj;jdpahf ,izj;J fhtypaplTk;.

² mt;tpU KidfisAk; nefpo;thd ,izg;G Vw;glhjthW nrUfpf;Fg;
nghUj;jpf; nfhs;sTk;.

² gw;whR gpbg;gjw;fhfg; gad;gLj;Jk; gyifapy; (strip veroboard) njhlu;r;rpahd
gpj;jisf; fPyk; neLq;Nfhlhf mikag; ngw;wpUf;Fk;.

² gw;whRf;fhg; gad;gLj;Jfpd;w gyif kPJ ,Uthapia cgNahfpj;J NkYs;s
Rw;iw mikf;Ff.

² gw;whRg; gyifapy; ( A kw;Wk; B  ,ize;j ) fPyk; ,uz;Lf;Fk; epiykhw;wpapd;
Jiz me;jk; %d;wpy; kj;jpa me;jk; vQ;rpapUf;Fk; tifapy; kw;iwa
me;jq;fs; ,uz;ilAk; A  kw;Wk; B  miktplq;fspy; ,izj;J gw;whR
gpbj;Jf; nfhs;sTk;.

² Jiz epiykhw;wpapd; kpFjp me;jj;ij gw;whRg; gyifapy; Jizf; fUtpfs;
vtw;WlDk; njhlu;gw;w gpj;jisf; fPyj;Jld; ,izj;Jf; nfhs;sTk;.

² jahupj;Jf; nfhz;l Rw;Wf;F Kjd;ik MlNyhl;l toq;fpia toq;Ftjw;fhf
epiykhw;wpapd; Kjd;ikr; RUs; ,izf;fg;gl;l nrUfp Crpia> %T+rpr;
nrUfpj; jsj;jpy; nrUfp Mspia epWj;jTk;.
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² G me;jj;Jf;F rhu;gstpyhd A kw;Wk; B me;jq;fspd; MlNyhl;l Nthy;w;wsT
kw;Wk; NeNuhl;l Nthy;w;wsTg; gy;khdpiaf;; Fwpj;j tPr;RfSl;gLj;jp
mstpl;Lf; nfhz;ljd; gpd;du; mjid KjyhtJ ml;ltizapy; Fwpj;Jf;
nfhs;sTk;.

² gpujhd toq;fypd; Mspiaj; jpwe;J 1N4007 ,Uthapia ,izj;Jf;
nfhs;sTk;.

² gy;khdpia 50 dc tPr;Rf;F cl;gLj;jp  XY f;fpilapyhd NeNuhl;l
Nthy;w;wsit mstpl;Lf; nfhs;sTk;.

² XY f;fpilNa 1000 F nfhs;sstpia ,izj;J nfhs;sstpapd;
,Ugf;fq;fSf;Fk; NeNuhl;l Nthy;w;wsit gy;khdpapd; JizAld; mstpl;L
mjid ,uz;lhtJ ml;ltizapy; Fwpj;Jf; nfhs;sTk;.

² nfhs;sstpapd; ,Ugf;fj;jpw;Fk; Kfg;G tpsf;nfhd;iw (12 V dial bulb)
nghUj;jp gy;khdpapd; JizAld; NeNuhl;l Nthy;w;wsit mstpl;Lf;
nfhs;sTk;.

² ,d;DnkhU Kfg;G tpsf;nfhd;iw KjyhtJ tpsf;Ff;F rkhe;jukhf
njhLj;J gy;khdpapd; JizAld; NeNuhl;l Nthy;w;wsit mstpl;L
,uz;lhtJ ml;ltizapy; Fwpj;Jf; nfhs;sTk;.

² jpl;lg; gyifapd; kPJ Nkw;Fwpg;gpl;lthW ,Uthapr; rPuhf;fpia xUq;F
Nru;f;fTk;.

² epiykhw;wpapd; kj;jpa me;jj;jpd; flj;jp Kidfis fhtypf; fPyj;jpdhy;
kiwg;gplTk;.

² epiykhw;wp Jizr; RUspd; kpFjp me;jq;fisAk; NkYs;s Rw;wpy; A
kw;Wk; B ,lq;fSld; njhlu;GgLj;Jf.

² epiykhw;wpapd; gag;ig gpujhd kpd;toq;fYld; njhlu;GgLj;jp mjw;F
kpd;rhuj;ij toq;fTk;.

² B f;F rhu;gstpdjhf A Gs;spapy; MlNyhl;l Nthy;w;wsT kw;Wk; NeNuhl;l
Nthy;w;wsTfis gy;khdpapd; Fwpj;j tPr;Rf;F cl;gLj;jp mstpl;Lf;
nfhz;ljd; gpd;du; mjid ntt;Ntwhf ml;ltiz 3 y; Fwpj;Jf; nfhs;sTk;.

     V
AG

                                              V
BG

dc
ac

ml;ltiz 1

ml;ltiz 2

nfhs;sstp mw;w

V
XY

dc

nfhs;sstpAld;KjyhtJ tpsf;ifg;

gad;gLj;jp

,uz;lhtJ tpsf;ifg;

gad;gLj;jp
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² gy;khdpapd; dc tPr;ir 50 V f;F cl;gLj;jp Y w;F rhu;gstpdjhf X Gs;spapy;
NeNuhl;l Nthy;w;wsit mstpl;L ml;ltiz 4 y; Fwpj;Jf; nfhs;sTk;.

² XY f;fpilapy;  1000  F nfhs;sstpia ,izj;J nfhs;sstpapd; ,U

gf;fj;jpw;Fk; NeNuhl;l Nthy;w;wsit gy;khdpapd; Jiz nfhz;L mstpl;L
ml;ltiz 4y; Fwpj;Jf; nfhs;sTk;.

² nfhs;sstpapd; ,Ugf;fq;fSf;Fk; Kfg;G tpsf;nfhd;iwg; nghUj;jp gy;khdp
cjtpnfhz;L NeNuhl;l Nthy;w;wsit mstpl;L ml;ltiz 4y; Fwpj;Jf;
nfhs;sTk;.

² ,d;DnkhU Kfg;G tpsf;nfhd;iw KjyhtJ tpsf;Ff;F rkhe;jukhfj;
njhLj;J gy;khdpapd; JizAld; NeNuhl;l Nthy;w;wsit mstpl;L
ml;ltiz 4y; Fwpj;Jf; nfhs;sTk;.

mtjhdpg;gpw;fhd topfhl;ly; :
² ikaj;njhlYW epiykhw;wpiag; gad;gLj;jp rPuhf;fk; nra;Ak; NghJ rPuhf;fp

,Uthapfspd; fNjhl;L me;jq;fs; ,uz;bdJ njhLg;G xd;whf ,Uj;jy;
Ntz;Lk;.

² ,Uthap ghyr; rPuhf;fpia gad;gLj;Jifapy;> ,Uthap me;jq;fspd; njhlu;G
gw;wp mtjhdk; nrYj;jTk;.

² gy;khdpapd; tPr;Rj;Njupia Fwpj;j mstpw;F njupT nra;aTk;.
² gw;whRg; gyiff;F Jizf;fUtpfis nghUj;Jk; NghJ gpj;jisf; fPyj;Jf;F

vjpu;g;gf;fkhf Jizf;fUtpfis cl;GFj;jp gpj;jisf; fPyj;Jld; gw;whR
gpbf;fTk;.

² NeNuhl;l Nthy;w;wsit mstpLk; NghJ gy;khdpapd; KidTfisr; rupahfg;
nghUj;jTk;.

² ghyr; rPuhf;fk; nra;ag;gl;l epiykhw;wpg; gag;gpd; NeNuhl;l Nthy;w;wsit
khj;jpuk; gy;khdpapdhy; mstplTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² jug;gl;Ls;s ml;ltizfspy; cs;slq;fpAs;s thrpg;Gfspd; Clhf

epiykhw;wpg; gag;gpd; NghJ NeNuhl;l Nthy;w;wsT fhzg;glkhl;lhJ vd;gij
cWjpnra;f.

² RikAld; NeNuhl;l Nthy;w;wsthdJ mr;Rw;wpd; gpujhd Nthy;w;wsT
vd;gij cWjp nra;f.

Kf;fpa tplak; :
² gpujhd kpd; tY> epiykhw;wpnahd;wpw;F toq;fg;gLfpd;w NghJk; mtw;iw

jiyikr; RUspd; ,U KidfSlDk; fk;gpj; njhLg;G %yk; (connectors)
gpujhd kpd;Dld; njhlu;GgLj;jTk;.

² gw;whR gpbf;Fk; NghJ gw;whRf; Nfhiy gw;whR gpbf;f Ntz;ba ,lj;jpy;
rpy tpdhbfs; itj;J ntg;gkile;jjd; gpd;du; gw;whR gpbg;gjw;fhf
gad;gLj;Jk; <aj;ij ntg;gkile;j ,lj;Jld; cuhatpl;ljd; gpd;du;
<aj;Jz;il mfw;wp tpl;L <ak; ed;whf nghUe;Jk; tiuapy; gw;whRf;
Nfhiyj; njhLj;Jtpl;L gpd;du; gw;whRf; Nfhiy vLf;fTk;.

ml;ltiz 3
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dc
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ml;ltiz 4

nfhs;sstp mw;w
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dc

nfhs;sstpAld;KjyhtJ tpsf;ifg;
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,uz;lhtJ tpsf;ifg;
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² gw;whRf; Nfhiy itg;gjw;fhf jhq;fpnahd;iw (holder) gad;gLj;jTk;.
² gPq;fhd; fspnfhz;l KidAila gw;whRf; Nfhy; vdpd; mjd; Kidia

xUNghJk; rPtf;$lhJ. Kidia Rj;jk; nra;tjw;F <uj;jd;ikAs;s
Gilitj; Jz;nlhd;iwg; gad;gLj;jTk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 09 (3.3.1)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

Njitahd fUtpfisj; njupT nra;jy;

ikaj;njhlYW epiykhw;wpapd; Kjd;ikr; RUspd; ,U

KidfSf;Fk;

² ,Utfzp tlj;jpidj; njhLj;jy; (03)

² jpwe;j Kidia nrUfpf;F njhLj;jy; (03)

² njhLf;Fk; ,lq;fis fhtypiag; gad;gLj;jp fhtypaply; (04)

Rw;Wtupg;glj;jpd; gb epiykhw;wpapd; Kidfisj; njhLj;J gw;whR

gpbj;jy;

gy;khdpia MlNyhl;l Nthy;w;wsit msg;gjw;F jpUg;Gjy;

² njupapia cupa gupkhzj;Jf;F ,ly; (05)

² njupia rupahd tPr;rj;jpw;F efu;j;Jjy; (05)

Rw;Wtupg;glj;jpd; gb Kidfs; gpioapy;yhjthW ,Uthapfisj;

njhLf;Fk; gyifapy; itj;J gw;whR gpbj;jy; (5 2)

kpd;id toq;fp mwpTWj;jy;fSf;F Vw;g ml;ltiz 2 Ig; G+u;j;jp

nra;jy;

,UUthap ghyr;Rw;iw nraw;wpl;lg;gyifapd; kPJ xUq;F Nru;j;jy;

e piykhw;wpapd ; vQ;rpAs;s Kidfspuz;ilAk; Rw ;w py ;

Fwpg;gplg;gl;Ls;sthW ,Uthapg;ghyj;Jld; njhLj;jy;

gy;khdpapd; %yk; ml;ltiz B apw;Fupa juTfisg; ngw;W
ml;ltiz 3 Ig; G+uzg;gLj;jy;

gy;khdpapd; %yk; ml;ltiz A apw;Fupa juTfisg;ngw;W

ml;ltiz 4 Ig; G+uzg;gLj;jy;

mwpTWj;jy;fspd;gb Vida Jizf;$Wfis Rw;wpw;Fj; njhLj;J>

gy;khdpapd; JizAld; juTfisg; ngw;W ml;ltizapd;

kpFjpg;gFjpfisg; G+uzg;gLj;jy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

nraw;ghl;bd; NghJ ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

05

10

10

10

10

05

05

05

05

05

05

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

3.3.2 gbFiw epiykhw;wpAs;s tY toq;fp gag;Gf;F Nthy;w;wsTr; rPuhf;fpia
njhlu;GgLj;jp cWjpg;gLj;jg;g;gl;l gag;nghd;iwg; ngw;Wf; nfhs;Sjy;

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; 3.3 : PN re;jpnahd;iwg; gad;gLj;jp MlNyhl;l Nthy;w;wstpd; %yk;
epiyahd NeNuhl;l Nthy;w;wsnthd;iwg; ngw;Wf; nfhs;Sk;
Kiwnahd;iw tprhupj;jwpthu;.

ghlNtisfs; : 02

fw;ww;NgWfs; : ² xUq;fpize;j Rw;W Nthy;w;wsTr; rPuhf;fpnahd;iwj;
njhlu;GgLj;jp gag;G Nthy;w;wsit epiyg;gLj;Jjy;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² Nthy;w;wsT rPuhf;fpahfg; gad;gLj;Jfpd;w njhifapLk;
Rw;Wf;fspd; me;jq;fis ,dq;fhZjy;.

² rPuhf;fk; nra;ag;gl;l kpd; Rw;nwhd;Wf;F Nthy;w;wsT rPuhf;fp
njhifapLQ; Rw;iw ,izj;jy;

² Nthy;w;wsT rPuhf;fp ,lg;gl;Ls;s kpd; Rw;wpd; gag;G
Nthy;w;wsitg; guPl;rpj;jy;

mwpKfk; ( ² tY toq;fypd; %yk; kpd;Ndhl;lj;ijg; ngw;Wf; nfhs;shj
re;ju;g;gj;jpYk; fzf;fplg;gl;l kpd;Ndhl;lj;ij (rated current)
ngw;Wf; nfhs;Sk; re;ju;g;gj;jpYk; gag;G Nthy;w;wsT
tpj;jpahrg;glf;$lhJ. vdpDk; toq;fy; Nthy;w;wstpy; Fwpj;j
vy;iy tiu tpj;jpahrg;gl;lhYk; gag;G Nthy;w;wsT
tpj;jpahrg;glf; $lhJ. MfNt mjw;fhfg; gad;gLj;jg;gLfpd;w
Nthy;w;wsT rPuhf;fp kw;Wk; mjd; gad;ghL njhlu;ghf ,r;
nrad;Kiwapy; tpsf;fg;gLk;.

Nfhl;ghL ( ² khWk; toq;fy; Nthy;w;wstpd; NghJk; khWk; Rik
kpd;Ndhl;lj;jpd; NghJk; fhzg;gLk; gag;G Nthy;w;wsitf;
nfhz;L nry;tjw;fhf Nrdu; ,Uthapiag; gad;gLj;j KbAk;.
vdpDk; Nrdu; ,UthapapD}lhf rPuhf;fk; nra;a KbtJ
kpfTk; rpwpasT Nthy;w;wsT tPr;Rf;fshFk;. mjdhy; Nrdu;
,UthapAld; gy jpuhd ;r pw ;wu ;fisg ; gad;gLj ;j p
mj;jpuhd;rpw;wu;fis NfhlYwg; nra;tjw;fhfg; gad;gLj;Jfpd;w
jilapfSld ; xUq ;f pize ;j Rw ;Wfs ; cw ;gj ;j p
nra;ag;gl;Ls;sd. ,t; xUq;fpize;j Rw;Wfspy; gag;G rpwpa
Rw;Wfshf ,Ug;gpDk; mtw;Wf;F NrjNkw;glhjthW ghJfhg;G
Kiwfs; gad;gLj;jg;gl;Ls;sd. Nthy;w;wsnthd;iwg; ngw;Wf;
nfhs;tjw;fhf nghJthfg; gad;gLj;jg;gLk; rPuhf;fpapy; ngw;Wf;
nfhLf;f Ntz;ba Nthy;w;wsT mjpy; vjpu;ghu;f;fg;gLk;
Nthy;w;wstpYk; ghu;f;f 3 V mjpfkhf ,Uf;f Ntz;Lk;.
(,g;ngWkhd Nthy;w ;wsT rPuhf ;fpapd; tiff;Nfw;g
NtWgLtJld; juTg; gj;jpuj;jpy; ,g;ngWkhdk; Fwpg;gplg;gLk;)\
cjhuzkhf rPuhf;fk; nra;ag;gl;l Nthy;w;wsT 12 V Mf
,Uf;Fk; NghJ gpujhd Nthy;w;wsT 15 V Mf ,Uj;jy;
Ntz;Lk;. 78 njhlu; ,yf;f xUq;fpize;j Rw;wpy; Neu;
Nthy;w;wsnthd;Wk;> 79 njhlu; ,yf;f xUq;fpize;j Rw;Wfspy;
kiw Nthy;w;wstpidAk; rPuhf;f KbAk;.
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Njitahd cgfuzq;fSk; nghUl;fSk;:
² rPuhf;fk; nra;J nrg;gdplg;gl;l tY toq;fpnahd;W
² 7805, 7809, 7812, 7905, 7909, 7912" LM317" LM337
² 0.1 F nfhs;sstpnahd;W
² 12 V Kfg;G tpsf;nfhd;W (dial bulb)
² xg;Gspg; gy;khdpnahd;W

Kiwapay; ( ² gpd;tUk; cUtupg;glj;ijg; gad;gLj;jp jug;gl;Ls;s xUq;fpize;j Rw;Wfspd;
me;jj;ij ,dq;fhz;f.

² xUq;F Nru;f;fg;gl;l rPuhf;fr; Rw;Wf;F 7809 ,yf;fKila njhifapLQ;
Rw;iw <aj;jpdhy; gw;whR gpbf;fTk;. (,r;Rw;Wf;fhf 12 V cila gag;Gs;s
gbFiw epiy khw;wpnahd;iwg; gad;gLj;jTk;.)

² xUq;fpize;j Rw;wpd; gag;G Nthy;w;wsit gy;khdpapdhy; mstplTk;.
² xUq;fpize;j Rw;wpd; gag;Gf;F Kfg;G tpsf;nfhd;iw (dial bulb) ,izj;J

gag;G Nthy;w;wsit mstpl;Lf; nfhs;sTk;.

mtjhdpg;gpw;fhd topfhl;ly; :
² gy;khdpapdhy; Nthy;w;wsit mstpLk; NghJ MapfsJ Kidit rupahf

njhlu;GgLj;Jjy; Ntz;Lk;.
² $ba kpd;Ndhl;lj;ijAk; Njitahd Riknahd;iwAk; (kpd;Fkpo;)

,izf;fpd;wNghJ gag;G epiyaw;WtpLtjdhy; kpif Nthy;w;wsTs;s
kpd;Fkpo;fis ,izg;gijj; jtpu;j;Jf; nfhs;sTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² Rikia gbg;gbahf mjpfupg;gjd; %yk; Nthy;w;wsT rPuhf;fkilAk;

vy;iyia jPu;khdpj;Jf; nfhs;syhk;. (,jw;fhf Kfg;G tpsf;Ffis
xt;nthd;whf rkhe;jukhf ,izf;f Ntz;Lk;)

Kf;fpa tplak; :
² xNu Nthy;w;wsitg; ngw;Wf; nfhs;sf;$ba xUq;fpize;j Rw;Wfspy;

kpfr; rpwpa NtWghLfis gag;gpy; fhzyhk;. vdpDk; ruhrupahf ,jid
ftdj;jpw; nfhs;shkYk; tplyhk;)

1. ngag;G me;jk;
2. Gtpj;njhLg;G
3. gag;G

1. rPu;nra;jy;
2. ngag;G
3. gag;G
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² LM317 xUq;fpize;j Rw;wpy; 2 V ,ypUe;J 37 V tiuapYk; LM337
xUq;fpize;j Rw;wpy; -2 V ,ypUe;J -37 V tiuapYk; rPuhf;ff;$ba khw;W
toq;fYf;fSf;fhf gad;gLj;j KbAkhd xUq;fpize;j Rw;whFk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 10 (3.3.2)

gw;whR gpbf;Fk; gyifapy; gw;whR gpbf;fg;gl;l KO miyr;rPuhf;fy;

Rw;iwj; njupT nra;J nfhs;sy;

cWjpg;gLj;Jtjw;Fg; nghUj;jkhd xUq;fpize;j Rw;iwj; njupT

nra;jy;

Njitahd fUtpfs;$cgfuzq;fisj; njupT nra;J nfhs;sy;

7809 xUq;fpize;j Rw;wpd; Kidfisg; ngaupl;L ,dq;fz;L

nfhs;sy;

gy;khdpia NeNuhl;l Nthy;w;wsit msg;gjw;F Vw;wthW jahu;

nra;jy;

² njupapia cupa gupkhzj;Jf;F ,ly; (05)

² njupia rupahd tPr;rj;jpw;F efu;j;Jjy; (05)

Rw;Wtupg;glj;jpw;F Vw;g xUq;fpize;j Rw;wpf;Fupa ,lq;fspy;

<aj;jpdhy; gw;whR gpbj;jy;

xUKidapy; gw;whR gpbg;gjw;F 5 Gs;spfs; tPjk; %d;W

KidfisAk; gw;whR gpbg;gjw;F

gy;khdpia gag;G MlNyhl;l Nthy;w;wsit msg;gjw;F Vw;wthW

jahu; nra;j;y;

² njupapia cupa gupkhzj;Jf;F ,ly; (05)

² njupapia rupahd tPr;rj;jpw;F efu;j;Jjy; (05)

xUq;fpize;j Rw;wpd; gag;G Nthy;w;wsit msg;gjw;F cupa

njupapia cupa tPr;Rf;F efu;j;jp gy;khdpiaj; jahu; nra;jy;

² njupapia cupa gupkhzj;Jf;F ,ly; (05)

² njupapia rupahd tPr;rj;jpw;F efu;j;Jjy; (05)

xUq;F Nru;j;j Rw;iw 230 V kpd;toq;fYld; njhLj;J

² Rikiag; gad;gLj;jhky; Rw;wpd; Kid 2 ,w;Fk; 3 ,w;Fk;

,ilapyhd NeNuhl;l Nthy;w;wsit mse;J Fwpj;jy; (5)

² Kidfs; 2 ,w;Fk; 3 ,w;Fk; Kfg;G tpsf;nfhd;iwj; njhLj;J

mk;KidfSf;fpilapy; NeNuhl;l Nthy;w;wsit mse;J

Fwpj;jy; (5)

xUq;fpize;j Rw;wpd; 2k; 3k; KidfSf;fpilapy; Kfg;G

tpsf;Ffspuz;ilj; njhLj;J ,U KidfspdJk; Nthy;w;wsit

mse;J Fwpj;jy; (05)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

nraw;ghl;bd; NghJ ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

05

05

10

10

15

10

10

10

05

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

3.4.1 jpuhd;rpw;wnuhd;wpd; Kidfis ,dq;fhZjy;

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; 3.4 : ,UKid jpuhd;rpw;wnuhd;iw Mspahfg; gad;gLj;jpf; nfhs;Sk;
Mw;wy; gw;wp Nfl;lwpthu;.

ghlNtis : 01

fw;ww;NgW : ² ,U Kid jpuhd;rpw;wnwhd;wpd; cs;s PN re;jpfs; ,uz;il
NfhlYwr; nra;a Ntz;ba Kiwiaj; njspTgLj;jp cupa
Rw;W tupg;glj;ij tiuthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² gy;khdpahy; Fwpj;j jil tPr;ir njupT nra;J nfhs;sy;.
² jpuhd;rpw;wu; Kidf;fpilapyhd jilg;ngWkhdj;ij xg;gPL

nra;J jpuhd;rpw;wupd; Kidiaj; njupT nra;jy;

mwpKfk; ( ² gytifahd jpuhd;rpw;wu;fis gad;gLj;Jtjw;F Kd;du; fhyp
(emitter)> mb (base)> Nrfupg;ghd; (collector) Mfpad
mike;jpUf;Fk; Kidia ,dq;fhZjy; gpujhdkhdjhFk;.
,r; nray;ghl;by; KjyhtJ gFjpapy; mbiaAk; KidiaAk;
(PNP my;yJ NPN vd;w) NjbawpAk; KiwiaAk; ,uz;;lhtJ
gFjpapYk; Nrfupg;ghd;> fhyp> Mfpatw;iwf; fz;lwpAk;
Kiwia tptupg;ghu;.

Nfhl;ghL ( ² jpuhd;rpw;wnuhd;iw mikf;Fk; NghJ P kw;Wk; N Fiw
flj;jpfs; %d;W gad;gLj;jg;gLtJld;> xU Fiwflj;jp
nky;ypa glynkhd;W kj;jpapy; ,Uf;Fk;gb mjw;F vjpuhd
Fiwflj;jpfs; ,uz;L ,Ugf;fq;fSf;Fk; ,izf;fg;gLk;.
,jdhy; NPN kw;Wk; PNP vd;w ,U jpuhd;rpw;wu;fs;
mikf;fg;gLk;. P kw;Wk; N njhlu;GgLk; ,lq;fspy; PN re;jp
cUthtjhy; jpuhd;rpw;nwhd;wpy; PN re;jpfs; ,uz;L
cs;slq;fpapUf;Fk;. ,r;re;jpfs; ,uz;bYk; P my;yJ  N
nghJthf njhlu;Ggw;wpUf;Fk;. MfNt ,Uthapnahd;wpd;  P
kw;Wk; N Kidia mwpe;J nfhs;Sk; Nfhl;ghl;ilg; gad;Lj;jp
jpuhd;rpw;wupd; KidTfisAk;> mbiaAk; mwpe;J nfhs;syhk;.
jpuhd;rpw;wnuhd;iw mikf;Fk; NghJ ,Ugf;fj;jpYk;
mike;Js;s Fiwflj;j pg ; glyk; xNu tifahd
Fiwflj;jpahf ,Ug;gJld; mjd; FWf;F ntl;Lg; gug;gsT
kw;Wk; kh#l;lg;gl;l msT NtWgLk;. Nrfupg;ghdpd;
(collector) FWf;Fntl;Lg; gug;gsT> fhypapd; (emitter)
FWf;Fntl;Lg; gug;gsTf;F rhu;gstpy; ngupajhFk;. vdpDk;
Nrfupg;ghDf;F rhu;gstpdjhd fhypapd; kh#l;lg;gl; ;l
msthdJ cau; ngWkhdj;jpy; fhzg;gLk;. ,jdhy; mb>
fhyp> re;jp Kd; NfhlYWk; NghJ Nrfupg;ghd; fhyp
Mfpatw;wpw;fpilapy; jilap FiwAk;. MfNt mbf;F rupahd
Nthy;w;wsit toq;Fk; NghJ Nrfupg;ghd; fhypf;fpilNa
kpd;Ndhl ;lk; ghAk; . ,f;Nfhl;ghl ;ilg ; gad;gLj ;j p
Nrfupg;ghidAk;> fhypiaAk;> Njb mwpe;J nfhs;syhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² NPN jpuhd;rpw;wu; khjpupnahd;W
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² PNP jpuhd;rpw;wu; khjpupnahd;W
² xg;Gspg; gy;khdpnahd;W (analog multimeter)
² jpl;lg;gyifnahd;W
² 100 kjilapnahd;W

Kiwapay; ( ² jpuhd;rpw;wupy; tpguk; Fwpg;gplg;gl;Ls;s gf;fj;jpy; mikAkhW %d;W Kidfspd;
,U Kidfis rpwpjsT tpupj;J jpl;lg;gyifAld; ,izj;Jf; nfhs;sTk;.

² xg;Gspg; gy;khdpia jil tPr;rpd; x 10 my;yJ x 100 tPr;Rf;F cl;gLj;jp
Map Kidia xd;whf itj;J jilap  fhl;b G+r;rpakhFk; tiu rPu;gLj;jTk;.

² xg;Gspg; gy;khdpnahd;wpd; jil tPr;rj;jpw;F jpUg;Gk; NghJ fWg;G epw
Mapap Kidapd; KidTj; jd;ik + vdTk; rptg;G Mapap Kidapd;
KidTj;jd;ika - vdTk; fhzg;gLk;.

² jpuhd;rpw;wupy; tpguk; Fwpg;gplg;gl;Ls;s gf;fj;jpy; mike;Js;s gf;fj;jpy;
mikAkhW itj;J mjd; Kidfis KiwNa A, B, C vd;W ngaupLf.

² mjw;Nfw;g gpd;tUk; ml;ltizapYs;sthW gy;khdpapdJ Mapap Kid
%yk; jpuhd;rpw;wupd; KidfSf;F Kidthf;fj;ij toq;fp> xt;nthU
re;ju;g;gj;jpYk; jilapia mstpl;L Fwpj;Jf; nfhs;sTk;.

² rupahf ngWNgWfs; fpilf;fg; ngWkhapd; Fiwe;j jilg;ngWkhdj;ij
,U re;ju;g;gq;fspy; khj;jpuk; fhl;Lk;. Vida re;ju;g;gq;fspy; jil vz;zw;w
ngWkhdq;fisf; fhl;Lk;.

² Fiwe;j jilap nfhz;l ,U re;ju;g;gq;fs; njhlu;ghfTk; ftdQ; nrYj;jTk;.
² mr; re;ju;g;gq;fs; ,uz;bYk; xU Kidapd; KidTj; jd;ik NtWglhJ

fhzg;gLk;. mk;KidTj; jd;ikia NtWglhJ itj;jpUf;Fk; Kidia
mb (base) vd ,dq;fhz;f.

² ,r; re;ju;g;gj;jpy; mbf;F toq;fg;gl;Ls;s KidT kPJ ftdQ; nrYj;jTk;.
² Fiwe;j jilg; ngWkhdj;ijf; fhl;Lk; ,U re;ju;g;gq;fspYk; mbf;F

toq;fg;gl;Ls;s Kiditj; jd;ikia mbg;gilahff; nfhz;L mj;
jpuhd;rpw;wu; NPN my;yJ PNP vd;gijj; jPu;khdpf;fyhk;. mbf;F (+)
KidTj;jd;ikia toq;fpapUg;gpd; mj;jpuhd;rpw;wu; NPN MtJld; mbf;F
(-) KidTj; jd;ik toq;fg;gl;bUg;gpd; mJ PNP tifahFk;.

² Nkw;Fwpg;gplg;gl;l juTfisg; gad;gLj;jp jpuhd;rpw;wupd; PN re;jp ,uz;ilAk;
,Uthapapd; KidTfSf;F xj;j rkRw;nwhd;iw tiue;J nfhs;sTk;.

² jpuhd;rpw;wupd; mbia mwpe;J nfhz;ljd; gpd;du; gpd;tUk; gbKiwfisg;
gpd;gw;wp Nrfupg;ghd; kw;Wk; fhypia mwpe;J nfhs;s KbAk;.

rptg;G

(-KidTg;

gag;G)

fWg;G

(+KidTg;

gag;G)

rptg;G

(-KidTg;

gag;G)

fWg;G

(+KidTg;

gag;G)

A    B          C        jilg;ngWkhdk;
+          -
            +         -
+                     -
-           +
             -         +
-                      +
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² jpl;lg; gyifapy; ,izf;fg;gl;bUf;Fk; jpuhd;rpw;wu; mt;thNw ,Uf;fpd;w
NghJ xg;Gspg; gy;khdpapd; tPr;ir NtWgLj;jhJ itj;Jf; nfhs;sTk;.

² mbiaj; jtpu vQ;rpAs;s ,U KidfisAk; xg;Gspg; gy;khdpapd; ,U
MapapfSld; ,izf;fTk;.

² NPN jpuhd;rpw;whf ,Ue;jhy; KidTj; jd;ikia toq;fpa jpuhd;rpw;wupd;
Kid kw;Wk; mbia 100k jilap %yk; njhlu;GgLj;jp jilg;ngWkhdj;ij
mstpl;Lf; nfhs;sTk;.

² PNP jpuhd;rpw;wuhf ,Ue;jhy; KidTj; jd;ikia toq;fpa jpuhd;rpw;wupd;
Kid kw;Wk; mbapd; Kidia 100k  jilap %yk; njhlu;GgLj;jp
gy;khdpapdhy; jilg; ngWkhdj;ij mstpl;Lf; nfhs;sTk;.

² gy;khdp kw;Wk; 100k jilr;Rw;iw mfw;wTk;.
² jpuhd;rpw;wupd; mbiaj; jtpu;e;J vQ;rpAs;s Kidfs; ,uz;bw;Fk; gy;khdpapd;

,U KidfisAk; Kd;du; fhzg;gl;l KidTj; jd;ik NtWgLfpd;wthW
,izf;fTk;.
² NPN jpuhd;rpw;wuhapd; + KidTj;jd;ik toq;fg;gl;l jpuhd;rpw;wu; Kid

kw;Wk; mb Kidia 100k jilap %yk; ,izj;J gy;khdpapd;
jilg; ngWkhdj;ij mstpl;Lf; nfhs;sTk;.

² PNP jpuhd;rpw;wuhapd; - KidTj;jd;ik toq;fg;gl;l jpuhd;rpw;wu; Kid
kw;Wk; mb Kidia 100k jilap %yk; ,izj;J gy;khdpapdhy;
jilg; ngWkhdj;ij mstpl;Lf; nfhs;sTk;.

² ngw;Wf; nfhs;sg;gl;l jilapapd; juTfis mbg;gilahff; nfhs;sg;gl;L
gpd;tUk; KbTfis ngw;Wf; nfhs;s KbAk;.
² NPN jpuhd;rpw;wnuhd;wpy; jilg; ngWkhdk; Fiwe;j epiyapy; + KidT

,izf;fg;gl;Ls;s Kid Nrfupg;ghd; MFk;. MfNt vQ;rpAs;s Kid
fhyp vd ,dq;fz;L nfhs;s KbAk;.

² PNP jpuhd;rpw;wnuhd;wpy; jilap Fiwe;j epiyapy; + KidTj;jd;ikia
,izf;fg;gl;Ls;s Kid fhyp MFk;. MfNt vQ;rpAs;s Kid Nrfupg;ghd;
MFk;.

jpuhd;rpw;wu; NPN kw;Wk;
mb B Mapd;

jpuhd;rpw;wu; PNP kw;Wk;
mb A Mapd;
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mtjhdpg;gpw;fhd topfhl;ly; :
² gy;khdpapd; Mapapia> jpuhd;rpw;wu; KidfSf;F ,izf;fpd;w NghJ

Kid xd;Wlndhd;W cuRglhj tifapy; ,izj;Jf; nfhs;sTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² fhypiaAk; Nrfupg;ghidAk; NtWgLj;jp mwpAk;nghOJ mbf;F Nthy;w;wsit

toq;Ffpd;w ,U re;ju;g;gq;fspYk; ahjhapDk; jilapj; jd;ikia rpy
jpuhd;rpw;wu;fs; fhl;Lk; mj;jifa re;ju;g;gnkhd;wpy; jil Fiwthd
re;ju;g;gj;jpy; rupahd Kidiag; ngw;Wf; nfhz;ljhff; fUJf.

Kf;fpa tplak; :
² jpuhd;rpw;wnuhd;wpd; Kidia ,dq;fhz;gjw;fhf jpuhd;rpw;wupd; juTj;jhis

(data sheet) g; gad;gLj;j KbAkhapDk;> eilKiwapy; Kidfis
,dq;fhz;gjw;fhf Nkw;Fwpg;gplg;gl;l Kiw gad;gLj;jg;gLfpd;wJ.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 11 - (3.4.1)

Njitahd fUtpfs;$cgfuzq;fisj; njupT nra;jy;

j p u hd ; r pw ; w u pd ;  ,Ugf ;f Kidfisr ; rw ;W mfw ;w p

nraw;wpl;lg;gyifapy; nghUj;jpf; nfhs;sy;

xg;Gspg;gy;khdpapy; jilg;ngWkhdj;ij msg;gjw;fhd tPr;Rj;

njwpapia  10 my;yJ  100 tPr;Rf;F efu;j;jpf; nfhs;sy;

xg;Gspg; gy;khdpapy; jilg; ngWkhdj;ij mstpLtjw;Fupa

tPr;rj;jpw;F efu;j;Jk; NghJ Kid Mapfspd; KidTfis

,dq;fhzy;

KidfSf;fpilapyhd jilg;ngWkhdj;ij msg;gjd; %yk;

jilg;ngWkhdk; Fiwe;j ,U re;ju;g;gq;fspYk; nghJKidia

mb vdg; ngauply; (10)

nghJ KidAld; njhLj;j Mapapd; KidTf;F Vw;g

jpuhd;rpw;wu;  NPN tifah my;yJ PNP tifah vd;gijf;
Fwpg;gply; (10)

mwpTWj;jy;fspd;gb jpuhd;rpw;wiuAk; 100k  jilapiaAk;

,izj;J> gy ;khdpa pd ; KidTfis ru pahf itj ;J

jilg;ngWkhdq;fis mse;J Fwpj;jy; (10 2)

ngw;Wf; nfhz;l juTfspd; mbg;gilapy; fhyp Kidiag; ngauply;

ngw;Wf; nfhz;l juTfspd; mbg;gilapy; Nrfupg;ghd; Kidiag;

ngauply;

gy;khdpiag; gad;gLj;jpajd; gpd;du; mjid off epiyf;F jpUg;gp
itf;fTk;.

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

05

05

05

20

20

10

10

05

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

3.4.2 NPN jpuhd;rpw;wnuhd;iwg; gad;gLj;jp jpuhd;rpw;wu; Mspnahd;iw
epu;khzpj;jy;

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; 3.4 : ,UKid jpuhd;rpw;wnuhd;iw Mspahfg; gad;gLj;jpf; nfhs;Sk;
Mw;wiyf; Nfl;lwpthu;.

ghlNtisfs; : 04

fw;ww;NgW : ² jpuhd;rpw;wnuhd;wpd; ,lkhw;wr; rpwg;gpay;Gr; Rw;W %yk; Mspr;
nrad;Kiwia njspTgLj;Jthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² jpuhd;rpw;wnuhd;wpd; ,lkhw;wr; rpwg;gpay;ig mbg;gilahff;
nfhz;L ,lq;fisg; ngaupLjy;

² Jz;bg;G gpuNjr re;ju;g;gk; kw;Wk; %lg;gl;l re;ju;g;gq;fisg;
gad;gLj;jp mz;ikahf;Fk; Kiwiag; ngw;Wf; nfhs;Sjy;

² Jz;bg;G gpuNjr kw;Wk; capu;g;ghfTs;s re;ju;g;gq;fspy;
Nrfupg;ghdpd; fhyp Nthy;w;wsT V

CE
 NtWgLfpd;w Kiwiar;

nra;J ghu;j;jy;

mwpKfk; ( ² nghwpapay; Mspnahd;Wf;Fg; gjpyhf jpuhd;rpw;wnuhd;iw
Mspahfg; gad;gLj;jpf; nfhs;s KbAkhd re;ju;g;gq;fs;
mNefk; cz;L. Mspnahd;whf jpuhd;rpw ;wnuhd;iw
gad;gLj;Jfpd;w NghJ jpuhd;rpw;wupd; elj;ijg; gz;Gfis
,dq;fz;L nfhs;s Ntz;Lk;. mjw;Fj; Njitahd mbg;gil
tplaq;fs; gw;wp ,q;F Fwpg;gplg;gLfpd;wd.
jPg;nghwp Vw;glhjthW mjpf Ntfkhf nray;gLj;j KbAkhf
,Uf;fpd;wikapdhYk; Nthy;w;wstpd; %yk; fl;Lg;gLj;j
,aYkhf ,Ug;gjdhYk; nghwpapay; Mspiag; ghu;f;fpYk;
jpuhd;rpw;wu; Msp gaDs;sjhf ,Uf;Fk;.

Nfhl;ghL ( ² jpuhd;rpw;wnuhd;wpd; mbf;F 0.5V ,Yk; Fiwthd Nthy;w;iw
ngw;Wf; nfhLf;fpd;w NghJ Nrfupg;ghdpypUe;J fhypf;F
kpd;Ndhl;lk; gha;e;J nry;yhJ. mbf;F 0.7V mstpy;
Nthy;w;wsit toq;Ffpd;w NghJ (rpy jpuhd;rpw;wu;fSf;F
0.6V NghJkhdJ) Nrfupg;ghdpypUe;J fhyp tiuapy; epuk;gy;
k pd ;Ndhl ;lk ; ghAk ; . ,k ;Kidfspuz ;bw ;$lhfTk ;
kpd;Ndhl;lnkhd;W gha;e;J nry;yhj epiyapy; ,k;
Kidfspuz;bw;fpilapyhd jil mjpfkhf ,Ug;gJld; ,r;
re;ju;g;gj;ij jilnra;fpd;w re;ju;g;gk; vDk; Mspapd; OFF
epiyahFk;. ,k;Kidf;$lhf epuk;gy; kpd;Ndhl;lk; gha;e;J
nry;Yk; NghJ ,k;Kidfspuz;bw;$lhfTk; jilapahdJ
G+r;rpaj;Jf;F mz;kpg;gjhy; ,r;re;ju;g;gk; %ba epiyahd
ON epiyahFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² 5 V vspa kpd;Ndhl;l toq;fpnahd;W
² jpl;lg; gyifnahd;W
² C828 my;yJ C1815 jpuhd;rpw;wu; 04
² LED 04
² 220jilap 04
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² LDR  01
² NTC  01 cr;rj; jil (15 k)
² 20 k, 50  k, 100  k  khWk;jilap
² ,izg;Gf; fk;gp
² 10 k, 12 k, 15 k, 18 k, 22 k, 23 k, 33 k, 39 k, 47 k,

56 k, 68 k, 82 k  jilap ,t;tpuz;lhf
² xg;Gspg; gy;khdpnahd;W

Kiwapay; ( ² cUtupg;glj;jpy; fhl;lg;gl;bUg;gJ mbg;gil NfhlYila jpuhd;rpw;wu;
Mspnahd;wpd; Rw;whFk;. ,q;F R

B
 f;fhf ngWkhdj;jpy; Fiwe;j jiliaAk;>

khWe; jilf;fhf> ngWkhdj;jpy; $ba jiliag; gad;gLj;jTk;.

   njhLif czupahfg; gad;gLj;Jjy;
² 1tJ Rw;iw jpl;lg;gyifnahd;wpy; xUq;F Nru;f;fTk;.
² toq;fiy toq;fp AB Kid ,uz;Lk; njhLfpd;wthW tpuiy itf;fTk;.

mg;NghJ LED xspUk;.
² LED xspUk; epiyapYk;> xspuhj epiyapYk; V

BE
 kw;Wk; V

CE 
I mstplTk;.

1tJ Rw;W

ePu; czupahfg; gad;gLj;Jjy;
² 2tJ Rw;iw xUq;F Nru;f;fTk;.
² AB Kid ,uz;il ePu;g;ghj;jpunkhd;wpDs; njhLifAWkhW nra;J LED

xspu;tij mtjhdpf;Ff.
² LED xspUk; epiyapYk;> xspwhj epiyapYk; V

BE
 kw;Wk; V

CE 
I mstplTk;.

² AB Kidfis ePu;g;ghj;jpuj;jpy; mkpo;j;Jk; NghJ Kidfs; ,uz;bdJk;
tPr;R 10mm Yk; $Ljyhf mikj;Jf; nfhs;sTk;.
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xsp czupahfg; gad;gLj;Jjy;
² 3tJ Rw;iw xUq;F Nru;f;fTk;.
² LDR f;F xspGfhjthW kiwg;gpl;L LED xspUk; tiuapy; khWk; jilia

rPuhf;fTk;.
² LDR I kiwg;gpl;L tpl;L LED mizfpd;wjh vd;gij mtjhdpf;fTk;.

mt;thwpy;iynadpd; LED mizAk; tiuapy; nkJthf khWk; jilia
rPuhf;fTk;.

² LED xspUk; NghJk;> mizfpd;w NghJk; V
CE
 I V

BE 
mstplTk;.

(LED I Kjypy; #upa xspGfhjthW kiwg;gpl;L gpd;du; 15 cm msT
J}uj;jpy; Gj;jfk; Nghd;w kiwg;nghd;wpdy; kiwg;gpl;Lf; nfhs;sTk;.)

ntg;g czupahfg; gad;gLj;Jjy;
² 4tJ Rw;iw xUq;F Nru;f;fTk;.
² LED xspUfpd;w tiu khWe; jilapia rPuhf;fTk;.
² cau;ntg;gKila kpd;gw;whnrhd;iw  NTCf;F mUfpy; nfhz;L nry;Yk;

NghJ mizfpd;wh vd;gij mtjhdpf;Ff. mt;thwpy;iynadpd; khWe;
jilia rPuhf;fTk;.

² LED mizfpd;w NghJk; xspUk; NghJk; V
BE 
kw;Wk; V

CE
 I mstplTk;.

(NTC f;F kpd;gw;whir mUfpy; nfhz;L nry;Yk; NghJ gw;whir NTCf;F
fPo;g;Gwkhf mikj;J cld;fhT kpd;Xl;lj;jpdhy; ntg;gkila tplTk;)
Nkw;Fwpg;gplg;gl;l ehd;F re;ju;g;gq;fspYk; ngw;Wf; nfhz;l thrpg;igg;

2tJ Rw;W

3tJ Rw;W
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gpd;tUk; ml;ltizapy; Fwpg;gpLf.

mtjhdpg;gpw;fhd topfhl;ly; :
² LED xspUk; NghJ thrpg;igg; ngw;Wf; nfhs;Sjy;. (4tJ Rw;wpy;  LEDapd;

xsp gbg;gbahf mjpfupf;Fk;)

jPu;tpw;fhd mwpTWj;jy;fs;:
² LED xspUk; NghJ jpuhd;rpw;wu; Msp jpwf;fg;gl;Ls;snjdTk; (ON) mJ

mizAk; NghJ jpuhd;rpw;wu; Msp %lg;gl;Lg; NghFk; vd;gijAk;
mtjhdpf;fyhk;. mg;NghJ KiwNa V

CE 
= 0 kw;Wk; V

CE 
= 5 V Mf fhzg;gl

Ntz;Lk;. ,jpy; Msp jpwf;fg;gl;Ls;s (ON) epiyapy; V
CE 

= 0 my;y. mjw;Ff;
fhuzk; jpuhd;rpw;wu; jpwf;fg;gl;Ls;s epiyapy; rpwpa jilnahd;W
fhzg;gLtjpdhyhFk;. MfNt LED ia xspur; nra;tjw;F jpuhd;rpw;wu;
Mspia KOikahf jpwf;f Ntz;ba mtrpak; ,y;iy.

Kf;fpa tplak; :
² nghJthf jpuhd;rpw;wnuhd;iw %ba epiyapy; V

CE
, 

   
0.2 V f;F mz;kpj;j

Nthy;w;wsnthd;W fhzg;gLk;.

4tJ Rw;W

LED xspUk; NghJ

LED mizAk; NghJ

 4tJ Rw;W

V
CE

V
BE

 3tJ Rw;W

V
CE

V
BE

 2tJ Rw;W

V
CE

V
BE

 3tJ Rw;W

V
CE

V
BE
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 12 - (3.4.2)

Rw;W A apw;Fj; Njitahd Jizg;ghfq;fs;> cgfuzq;fisj;

njupT nra;jy; 4 2

nraw;wpl;lg;gyif kPJ Rw;W 1 I xUq;F Nru;j;jy;

xUq;F Nru;f;fg;gl;l Rw;wpw;F rupahd KidTj; jd;ikAldhd

kpd; toq;fiyj; njhLj;jy;

xg;Gspg; gy;khdpia NeNuhl;l Nthy;w;wsit msg;gjw;Fg;

nghUj;jkhd tPr;Rj; njupitj; jahu; nra;jy;

Kidfs; A iaAk; B iaAk; <ukhf;fg;gl;l tpuy; Kidfspdhy;

njhl;L LED xspUk; NghJ

 mb-fhyp Nthy;w;wsT (V
BE
)I mstpl;L Fwpj;Jf; nfhs;f. (02)

 Nrfupg;ghd; - fhyp Nthy;w;wsT (V
CE
) I mstpl;L Fwpj;Jf;

 nfhs;f. (03)

iftpuy;fis mfw;wp (,g;NghJ LED xspuhJ) fPOs;s thrpg;igg;

ngw;Wf;nfhs;sy; V
BE
 (02)> V

CE
 (03)

nraw;wpl;l;ggyifapy; Rw;W 2 I xUq;F Nru;j;J rupahd KidTld;

kpd;id toq;Fjy;

Kidfs;  A iaAk; B iaAk; ghj;jpunkhd;wpYs;s ePupy; tpl;L

LED xspUk; NghJ gy;khdpapdhy; V
BE
 (02)> V

CE
 (03) mse;J

Fwpj;jy;

A Kbtplj;ij ePupy; ,Ue;J vLj;J gy;khdpapdhy; V
BE
 (02)> V

CE

(03) mse;J Fwpj;jy;

Rw;W 3 Ir; nraw;wpl;lg;gyifapy; xUq;F Nru;j;J rupahd

KidTj;jd;ikAldhd kpd;id toq;Fjy;;

LDR ,w;F xspglhjthW kiwj;J LED xspUk; tiuapy; khWk;
jilapidr; rPu;nra;jy;

kiwj;j LDR I jpwe;J LED mize;J NghFk; tiu

khWe;jilapia nkJthfr; rPu;nra;jy;

LED xspUk; epiyf;F te;jTld; gpd;tUk; juTfis gy;khdpapd;
JizAld; ngw;Wf; nfhs;sy; V

BE
 (02)> V

CE
 (03)

LED xspuhj NghJ LDR  I jpwe;J fPOs;s juTfis gy;;khdpapd;

JizAld; ngw;Wf; nfhs;sy; V
BE
 (02)> V

CE
 (03)

nraw;wpl;lg; gyifapy; 4 tJ Rw;iw xUq;F Nru;j;J rupahd

KidTldhd kpd;idj; njhLj;jy;

LED xspUk; tiu khWk; jilapidr; rPu;nra;jy;

LED xspUk; NghJ gpd;tUk; juTfisg; gy;khdpapd; JizAld;

ngw;Wf; nfhs;sy; V
BE
 (02)> V

CE
 (03)

#lhf;fpa kpd;gw;whRf;Nfhnyhd;iw NTC ,w;F rkPgkhff; nfhz;L

nrd;W LED mizAk; tiu khWe;jilapia rPu;nra;jy;

LED mize;Js;sNghJ fPOs;s juTfis gy;;khdpapd; JizAld;

ngw;Wf; nfhs;sy; V
BE
 (02)> V

CE
 (03)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

nraw;ghl;bd; NghJ ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

08

05

02

05

05

05

05

05

05

05

03

02

05

05

05

05

05

05

05

02

02

02

02

02

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

3.5.1 NPN jpuhd;rpw;wnuhd;iwg; gad;gLj;jp rpwpa rkpf;iQ tpupayhf;fp xd;wpid
epu;khzpj;J Nthy;w;wsT eaj;ijf; fhzy; (jug;gl;Ls;s Rw;Wf;F mika)

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; 3.5 : rkpf;iQia tpupthf;Ftjw;F jpuhd;rpw;wiug; gad;gLj;JtJ gw;wp
Nfl;lwpthu;.

ghlNtisfs; : 02

fw;ww;NgWfs; : ² toq;fg;gl;Ls;s Rw;Wtupg;glj;jpw;Nfw;g mOj;jg; gpupg;Gf;
Nfhlypidg; gad;gLj;jp rpwpa rkpf;iQ tpupayhf;fpnahd;wpid
xUq;F Nru;g;ghu;.

² miyTfhl;bapidg; gad;gLj;jp nga;g;G kw;Wk; gag;G
miytbtq;fis xg;gpLthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² nraw;wpl;lg;gyifnahd;wpy; Rw;nwhd;wpid xUq;F Nru;j;jy;
² tpupayf;fpnahd;whfj; NfhlYwr; nra;jy;
² tpupayhf;fpnahd;wpd; Nthy;w;wsT mjpfupg;gpidg; guPl;rpj;jy;
² rkpf;iQg; gpwg;ghf;fpg; ghtid
² miyT fhl;bapd; %yk; MlNyhl;l Nthy;w;wsnthd;wpd;

tPr;rj;jpid msj;jy;
² tpupayhf;fpnahd;wpd; NeNuhl;l Nthy;w;wsTfis mstpLjy;

mwpKfk; ( ² Fiwflj;jpj; Jizf;$nwhd;whfpa ,UKidTj; jpuhd;rpw;wu;
xd;wpidg; gpujhdkhf Mspnahd;whfTk;> tpupayhf;fp
xd;whfTk; gad;gLj;jyhk;. tpupayhf;fpnahd;wpd; %yk;
Nrfupg;ghd; tY mjpfupf;fg;gLfpwJ. mjd; epkpj;jk; Nthy;w;wsT
my;yJ kpd;Ndhl;lk; my;yJ mitapuz;ilAk; mjpfupf;fr;
nra;ayhk;. ,e;jr; nrad;Kiwapd; %yk; jpuhd;rpw;wu; tpupayhf;fp
xd;wpd; Clhf nga;g;G Nthy;w;wsTfis mjpfupf;fr;
nra;af;$ba Kiw tpsf;fg;gLfpwJ.

Nfhl;ghL ( ² ,UKidTj; jpuhd;rpw;wuhdJ xU kpd;Ndhl;lf; fl;Lg;ghl;L
El;gKiwahFk;. me;j mbNahl;lj;jpidf; Fwpg;gpl;l xU
tpfpjj;jpy; mjpfupf;fr; nra;J Nrfupg;ghd; Clhfg; ngw;Wf;
nfhs;syhk;. Mifahy; jpuhd;rpw;wu; xd;wpDs;Ns xU
rkpf;iQia Xl;l miyahfNt nrYj;j Ntz;Lk;. rkpf;iQ
Nthy;w;wsNt tpupayhf;fpapy; nga;g;Gr; nra;ag;gLfpd;wJ.
rkpf;iQahdJ gag;Gr; nra;ag;gLtJk; Nthy;w;wsT
rkpf;iQahfNt MFk;. MfNt jpuhd;rpw;wupd; NeNuhl;lf;
NfhlYwy; Nthy;w;wstpD}lhf Nrfupg;ghd; toq;fy;
Nthy;w;wstpd; miuthrpapidg; Ngzpf; nfhs;s Ntz;Lk;.
toq;fg;gLk; MlNyhl;l rkpf;iQ khWgLtJ mbf;F
toq;fg;gLk; kj;jpa Nthy;w;wsTf;Fr; rhu;ghfNt MFk;.
NeNuhl;lf; NfhlYwy; Nthy;w;wsT kj;jpa ngWkhdj;ijg;
Ngzpf; nfhs;tjw;fhf NfhlYwy; jilfspd; ngWkhdj;ij
khw;w Ntz;bAs;sJld; mjd;gb gag;G Nthy;w;wsT
rkpf;iQapid gag;G NeNuhl;l Nthy;w;wsTf;F rhu;ghfg;
ngwg;gLk;.
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,r;rkpf;iQfs; ,uz;ilAk; <uiy tbtq;fisf; (dual chan-
nel) nfhz;l miyT fhl;bnahd;wpd; %yk; xNu Neuj;jpy;
mtjhdpf;f KbAk; vd;gJld; me;j rkpf;iQfspd; tPr;rj;jpid
mstpLtjd; %yk; MlNyhl;l rkpf;iQ eaj;jpidg; ngw;Wf;
nfhs;syhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² BC550 jpuhd;rpw;wu;
² 10 k  khWk; jilap
² 10 k   jilap
² 150  jilap
² 100   jilap
² 10 V NeNuhl;l miyfisg; ngw;Wf; nfhs;sf;$ba khWk;

tY toq;fy;
² 10 Fnfhs;sstpfs; ,uz;L
² 100 F nfhs;sstp
² xg;Gspg; gy;khdp
² ,U nga;g;G miyTfhl;b (dual channel)
² rkpf;iQg; gpwg;ghf;fp

Kiwapay; ( ² glj;jpw; fhl;lg;gl;Ls;s Rw;wpid nraw;wpl;lg; gyifnahd;wpd;kPJ
epUkhzpf;Ff.

² Gtpj;njhLg;Gf;Fr; rhu;gsthf Nrfupg;ghd; Nthy;w;wsit mstpl;L me;j
Nthy;w;wsthdJ toq;fy; Nthy;w;wstpd; miuthrpahf 

 
,Uf;ff;$bajhf

R
2 
I rPu;nra;f.

² R
E 
 kw;Wk; R

C
 jilapfSf;F FWf;fhd mOj;j NtWghl;bidAk; kw;Wk;

V
CE 
 I ck; mse;J Fwpj;Jf; nfhs;f.

² nga;g;gpd; kPJ  20 mV ird; tbt rkpf;iQapidg; gpuNahfpj;J gag;G
rkpf;iQapid (V

CE
) miyT fhl;bapidg; gad;gLj;jp mstpLf.

² V
o 
/ V

in
 Nthy;w;wsT eak; vdf; fzpg;gpLf.

² nga;g;G rkpf;iQ tPr;rj;jpidf; $l;b gag;G rkpf;iQ ntl;Lg;gLk; re;ju;g;gj;jpy;
cr;rq;fSf;fpilapyhd Nthy;w;wsTg; ngWkhdj;ij mstpLf.

² ,g;ngWkhdj;ij V
Rc
 kw;Wk; V

CE 
  vd;gtw;wpd; $l;Lj;njhifAld; xg;gpLf.

mtjhdpg;gpw;fhd topfhl;ly; :
² miyTfhl;bapd; miy tbtq;fs; ,uz;bidAk; nga;g;G kw;Wk; gag;G

vd;gtw;Wld; njhLf;Fk;NghJ Xu; Mapia khj;jpuk; Gtpj;njhLg;Gr; nra;f.
² Rw;wpid epUkhzpj;J NeNuhl;l Nthy;w;wstpid toq;fp toq;fy;

Nthy;w;wstpid 10 V tiu mjpfupf;Ff.

rkpf;iQg;
gpwg;ghf;fp
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jPu;tpw;fhd mwpTWj;jy;fs;:
² V

o
 /

  
V

in
   = Nthy;w;wsT eak; vd;w tifapy; fpilf;Fk;.

² gag;G rkpf;iQ ntl;Lk; re;ju;g;gj;jpy; xt;nthU miutl;lj;jpdJk; tPr;rk;
NeNuhl;l Nthy;w;wstpd; cr;rj;ij vl;Lk;. Mifahy; cr;rq;fSf;fpilahd
ngWkhdk; V

CE
  kw;Wk; V

Rc
 NeNuhl;lg; ngWkhdq;fspd; $l;Lj;njhiff;Fr;

rkdhFk;.

Kf;fpa tplak; :
² rfy mstPLfspYk; toq;fy; Nthy;w;wstpid 10 V MFk; tifapy;

Ngzpf; nfhs;f.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 13 (3.5.1)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

jug;gl;Ls;s Rw;Wtupg;glj;jpw;F Vw;g Rw;iw xUq;F Nru;j;jy;

xUq;F Nru;j ;j Rw;wpw;F rupahd KidTldhd kpd;id

toq;Fjy;

xg;Gspg;gy;khdpia NeNuhl;l Nthy;w;wsit msg;gjw;F Vw;wthW

njupapiaj; jahu; nra;jy;

khWe;jilapia (R
2
) Nrfupg;ghd Nthy;w;wsT> toq;fy;

Nthy;w;wstpd; miuthrpahf MFkhW jahu;nra;jy;

rkpf;iQg; gpwg;ghf;fpia kpd;toq;fSld; njhLj;J kpd;id toq;fp

MlNyhl;l Nthy;w;wstpd; cr;r Nthy;w;wsit (V
m
) 20 mV

MFk;tiu rPu;nra;jy;

miyTfhl;bapd; KjyhtJ miytupiria rupahd tPr;rj;jpw;Fj;

jpUg;gp rkpf;iQia msj;jy;

20mV  Nthy;w;wsit Rw;wpd; nga;g;G rkpf;iQahfg; ngw;Wf;

nfhLj;jy;

miyTfhl;bapd; 2tJ miytupir (CH
2
) ,d; Mapfspd;

Kidfis Nrfupg;ghDld; njhLj;jy;

miyTfhl;bapd; ,uz;lhtJ (CH
2
) miytupirapd; gag;G

irifia msg;gjw;fhf rPu;nra;jy;;

miytupir 2 ,d; gag;G Nthy;w;wstpd; cr;rg; ngWkhdj;ij

msj;jy;

Nthy;w;wsT eaj;ijf; fzpj;jy;

khWe;jilapia nkJthff; rPu;nra;J gag;Gr; irifapd; tPr;rj;ij

ntl;Lk; re;ju;g;gj;ij ngw;Wf; nfhs;tjd; %yk; me;jr;

re;ju;g;gj;jpYs;s gag;G Nthy;w;wstpd; cr;rg;ngWkhdj;ij msj;jy;

xg;Gspg;gy;khdpiag; gad;gLj;jp R
C
 jilapw;Ff; FWf;Nf

Nthy;w;wsit msj;jy;

xg;Gspg;gy;khdpiag; gad;gLj;jp Nrfupg;ghd; fhyp Nthy;w;wsit

mstply;

ngw;Wf;nfhz;l ,U thrpg ;Gf;fisAk; Nru ;j ;J toq;fy;

Nthy;w;wsTld; xg;gpLf.

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

03

10

05

05

10

05

10

05

05

05

05

05

05

05

05
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02
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1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw



nghwpapay; njhopDl;gtpay;                            nrad;Kiwr; nraw;ghl;L topfhl;b

juk; 13 45

nrad;Kiwr; nraw;ghLfs;

3.6.1 xsp czupnahd;wpd; czu;jpwid mjpfupf;fr; nra;tjw;F nraw;ghl;L
tpupayhf;fpnahd;iwg; gad;gLj;jpj; jahupf;fg;gl;l xg;gPl;Lkhdpnahd;iw

gad;gLj;jy;

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; 3.6 : nraw;ghl;L tpupayhf;;fpfspd; gad;ghLfis Nfl;lwpthu;.

ghlNtis : 01

fw;ww;NgW : ² nraw;ghl;L tpupayhf;fpnahd;wpidg; gad;gLj;jp czu;jpwid
tpUj;jp nra;tjw;fhf xg;gPl;Lr; Rw;Wf;fis epUkhzpg;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² nraw;ghl;L tpupayhf;fpnahd;wpd; Kbtplq;fis ,dq;fhzy;
² nraw;ghl;L tpupayhf;fpnahd;wpd; ,yl;rpar; rpwg;gpay;Gfis

Ma;e;jwpjy;.
² nraw;ghl;L tpupayhf;fpr; Rw;iwr; nraw;wpl;lg;gyifapy;

xUq;FNru;j;jy;
² nraw ; g hl ; L  t p u payhf ;f p nahd ; w p w ;F Kiwahd

Kidthf;fj;Jld; $ba toq;fiy toq;Fjy;
² Njitahd czu;jpwidg; ngw;Wf; nfhs;tjw;Fj; Njitahd

rPu;nra;jiy Nkw;nfhs;sy;
² xg ;ghspr ; nrad;Kiwia NtW NjitfSf;fhfg ;

gad;gLj;Jjy;

mwpKfk; ( ² nraw;ghl;L tpupayhf;fy; (operational amplifier) vd;why;
Nthy;w;wsT xg;ghsp (comparator) xd;wpd; JizAld;
jahupf;fg;gl;l xU xUq;fpize;j Rw;whFk;. nraw;ghl;L
t p u payhf ;f pnahd ;w pidg ; gad ;gLj ;j p e piyahd
Nthy;w;wsnthd;wpid jplepiy Nthy;w;wsnthd;Wld; (ref-
erence voltage) ,izj;J czup xd;wpdhy; gpwg;gpf;ff;$ba
Nthy;w ;wsnthd;wpid xg;gpLtjd; %yk; czupapd;
czu;jpwid tpUj;jp nra;J nfhs;sf;$ba tpjk;
,r;nrad;Kiwapd; %yk; tpsf;fg;gLfpd;wJ.

Nfhl;ghL ( ² tifaPl;L tpupayhf;fpnahd;wpw;F (differential amplifier) rkkhd
,uz;L Nthy;w;wsTfis toq;fpdhy; gag;G fpilf;fg;ngwhJ.
mj;Jld; kpfr; rpwpjstpyhd Nthy;w;wsT khw;wnkhd;W
Vw ;gl ;Lt pl ; l hy ;  gag ; G ghu pasT khw ;wkilAk ; .
,f;Nfhl;ghl;bidg; gad;gLj;jp jplepiy Nthy;;w;wstpw;Fr;
r h u ; gsthf kw ;WNkh u p lj ; j py ;  khw ; wkilAk ;
Nthy;w;wsnthd;wpid xg;gPL nra;ayhk;. nraw;ghl;L
tpupayhf;fp xd;wpy; Kjypy; tifaPl;L tpupanyhd;Nw
gad;gLj;jg;gl;Ls;sJ. mjd;gpd;du; kpfr; rpwpa tpj;jpahrj;Jld;
$ba ,uz;L Nthy;w;wsTfs; toq;fg;gl;lhy; gag;gpdhy;
fpilf;Fk; Nthy;w;wsTfis NkYk; tpUj;jp nra;J gag;Gr;
nra;ag;gLk;. ,jd;gb LDR Nghd;w xsp czu;jilap xd;wpy;
rpwpanjhU xspkhw;wj;jpd; NghJk; khw;wkilaf;$ba
jilg;ngWkhdk; fhuzkhf khw;wkilAk;. Nthy;w;wstpid
VNjDnkhU epiyahd Nthy;w;wsnthd;Wld; xg;gpLtjd;
%yk; kpfr; rpwpastpyhdnjhU khw;wk; Vw;gl;lhYk; czur;
nra;ayhk;.
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nraw;ghl;L tpupayhf;fpnahd;wpy; ,uz;L nga;g;Gf;fSk; xU gag;Gk;
fhzg;gLfpd;wJ. nga;g;Gf;fs; ,uz;bdJk; Nthy;w;wsTfs; rknkdpd; gag;G
fpilf;fhJ. ,uz;L gag;Gf;fSk; Neu;khw;Wg; nga;g;G (-) vdTk;> Neu;khw;wy;yhj
nga;g;G (+) vd;Wk; miof;fg;gLk;.
Muk;g nraw;ghl;L tpupayhf;fr; Rw;nwhd;wpw;F ,Utop toq;fy; xd;W
Njitg;gLfpd;wJ. (-,+) Neu;khw;Wg; nga;g;gpd; Nthy;w;wsT Neu;khwy;yhj
nga;g;gpd; Nthy;w;wstpid tpl kpfr;rpwpjstpy; mjpfupf;Fk; NghJ gag;G
toq;fypy; kiw Nthy;w;wsTg; ngWkhdj;ij mz;kpj;jhfg; ngwg;gLk;.
Neu;khw;wy;yhj nga;g;gpd; Nthy;w;wsT Neu;khw;W nga;g;gpd; Nthy;w;wsit
tpl kpfTk; rpwpastpy; mjpfupj;jhy; gag;G toq;fspd; Neu; Nthy;w;wsTg;
ngWkhdj;jpw;f mz;kpj;j tifapy; ngwg;gLk;.
nraw;ghl;L tpupayhf;f xg;ghspahfg; gad;gLj;Jk; NghJ + kw;Wk; -
toq;fy; my;yJ + Gtpj;njhLg;G (0 V) Mf toq;fg;glyhk;. NkNy jug;gl;Ls;s
tpsf;fk; xw;iw toq;fnyhd;wpdhy; nraw;gLk; xg;ghsp gw;wpajhFk;. me;j
xg;ghspfspd; Neu;khw;wy;yhj nga;g;gpd; Nthy;w;wTfs; Neu;khw;W nga;g;ig
tplTk; kpfr; rpwpastpy; mjpfupf;Fk;NghJ gag;G Neu;toq;fspid
mz;kpj;jjhfg; ngwg;gLk;. Neu;khw;W nga;g;G Neu;khw;wy;yhj nga;g;igtpl
mjpfupj;Jf; fhzg;gl;lhy; gag;G G+r;rpa epiyia milAk;.
xg;ghspahfg; gad;gLj;jf;ff;$ba nraw;ghl;L tpupayhf;fp gpuj;jpNafkhf
cw;gj;jp nra;ag;gl;Ls;sJ. mjw;fhf + Nthy;w;wsnthd;W khj;jpuk;
NghJkhdJ.
LM324, TA 084 Nghd;w xUq;fpize;j Rw;W ,jw;Fg; nghUj;jkhdjhFk;.
gpd;tUtd me;j xUq;fpize;j Rw;Wfspd; juTfshFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² LM324 my;yJ TL084 xUq;fpize;j Rw;W
² 5.6 V Nrdu; ,Uthap xd;W
² 100  k khWk; jilap xd;W
² 10 V NeNuhl;l toq;fnyhd;W
² 1 k, 1/4W  jilap xd;W
² LED  xd;W
² nraw;wpl;lg; gyifnahd;W
² ,yf;f gy;khdp xd;W

Kiwapay; ( ² Rw;Wf;Fj; Njitahd nghUl;fisAk; fUtpfisAk; Nju;e;njLj;Jf;nfhs;f.
² xUq;fpize;j Rw;wpd; gFjpfis xOq;F Kiwahf ,dq;fhz;f.

(Inverting Input)

(Non Inverting Input)

(Output)

(inverting input)

(non inverting input)

(output)

Neu;khw;W nga;g;G

gag;G

Neu;khw;wy;yhj nga;g;G
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² gpd;tUk; Rw;Wf;fis nraw;jpl;lg; gyif kPJ xUq;F Nru;f;f.

² xUq;F Nru;j;j Rw;wpw;F kpd; toq;Ff.
² LDR xspia kiwj;J LED xspUk; tiu 100 k jilapid khw;wQ;

nra;f.
² LDR f;Ff; fpilf;Fk; xspahdJ kpfTk; rpwpjsT Fiwe;j NghJ $l

LED xspUk;gb 100 k jilapdhy; rPu;nra;f.
² ,t;thW Rw;wpd; czu;jpwid mjpfupf;fr; nra;f.

mtjhdpg;gpw;fhd topfhl;ly; :
² LDR w;F Neubahff; fpilf;Fk; xspia kj;jpuk; ngw;Wf; nfhs;sf;$bajha;

Vwj;jhs 2 cm ePskhd rpwpa PVC my;yJ fhl;Nghl; Foha;j;Jz;nlhd;iw
LDR ,d; Kw;gf;fj;jpy; nghUj;Jf.

² LDR w;F xsp toq;Fk;NghJ mjid cWjpahdnjhU %yj;jpD}lhf
Nkw;nfhz;lhy; cr;rg; ngWNgw;wpidg; ngw;Wf;nfhs;syhk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² nraw;ghl;L tpupayhf;fp Clhf czupfspd; czu;jpwid mjpfupf;fr;

nra;ayhk;.
² ,e;j xg;ghspapid ntg;g czup my;yJ njhLif czup vd;gtw;Wf;fhfTk;

gad;gLj;jyhk;.

Kf;fpa tplak; :
² gag;gpD}lhf gpujhd kpd;fl;Lg;ghL my;yJ VNjDnkhU Rikiar;

nraw;gLj;Jjy; Nghd;wtw;iw Nkw;nfhs;tjhapd; gag;gpD}lhf jpuhd;rpw;wuhy;
NfhlYwr; nra;J mQ;rypnahd;iwr; nraw;gLj;j Ntz;Lk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 14 (3.6.1)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

Njitahd fUtpfisj; njupT nra;jy;

njupTnra;J nfhz;l xUq;fpize;j Rw;wpd; Kidfspd;

xOq;FKiwia ,dq;fhzy;

nraw;wpl;lg;gyifapy; xUq;fpize;j Rw;iwg; nghUj;Jjy;

Rw;Wtupg;glj;jpd; gb xUq;fpize;j Rw;wpd; KidfSld; Vida

Jizf;$Wfisj; njhLj;jy; (7 Jizf;$WfisAk; njhLj;jy;)

(7 3)

xUq;fpize;j Rw;Wf;F Neu; mOj;j toq;fy; KidiaAk; kiw

mOj;j toq;fy; Kidia flj;jp %yk; njhLj;jy;

Rw;wpw;F NeNuhl;l toq;fiyj; njhLj;jy;

Rw;wpd; Kiwahd njhopw;ghL fpilf;Fk; tiuapy; khWe;jilapia

rPu;nra;J khw;Wjy;

LDR kPJ xspglhj NghJk; LDR ,d; kPJ xspgLk; NghJ LED
apd; njhopw;ghl;il nra;Jfhl;ly;

xUq;FNru;j;j Rw;wpd; Neu;j;jp

;FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05
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nrad;Kiwr; nraw;ghLfs;

3.6.2 nraw;ghl;L tpupayhf;fpnahd;wpidg; gad;gLj;jp Neu;khw;W
tpupayhf;fpnahd;wpid epUkhzpj;jy;

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; 3.6 : nraw;ghl;L tpupayhf;;fpfspd; gad;ghLfisf; Nfl;lwpthu;.

ghlNtis : 01

fw;ww;NgW : ² nraw;ghl;L tpupayhf;fpiag; gad;gLj;Jtjd; Kf;fpaj;Jtj;ij
tpsf;Fthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² nraw;ghl;L tpupayhf;fpnahd;wpd; Kbtplq;fis ,dq;fhzy;
² nraw;ghl;L tpupayhf;fpnahd;wpd; ,yr;rpar; rpwg;gpay;Gfis

fw;wwpjy;
² nraw;ghl;L tpupayhf;fpapd; Rw;iwr; nraw;jpl;lg;gyifapy;

xUq;F Nru;j;jy;
² nraw;ghl;L tpupayhf;fpnahd;wpw;F rupahd Kidthf;fj;Jld;

kpd;id toq;fy;
² nraw;ghl;L tpupayhf;fpnahd;wpw;F nga;g;G rkpf;iQnahd;wpid

toq;fy;
² gag;G rkpf;iQapd; tPr;rj;jpid mstply;
² Nthy;w;wsT eaj;jpidf; fzpg;gply;
² miyT fhl;bapdhy; rkpf;iQnahd;wpd; tPr;rj;jpid mstply;.

mwpKfk; ( ² nraw;ghl;L tpupayhf;fpnahd;wpd; gpujhd gad;ghL xg;ghspr;
nraw;ghnldpDk; kiwahd gpd;D}l;ly; (negative feedback)
nra;tjd; %yk; tpupayhf;fpnahd;whfg; gad;gLj;jyhk;.
,r;nrad;Kiw thapyhf nraw;ghl;L tpupayhf;fpnahd;iw
Neu;khw;W tpupayhf;fp xd;whfg; (inverting amplifier) gad;gLj;Jk;
tpjk; tpsf;fg;gLfpd;wJ.

Nfhl;ghL ( ² nraw ; g hl ; L t p u p ayhf ;f p nahd ; w pid Neu ; k hw ;W
tpupayhf;fpnahd;whfg; gad;gLj;Jk; NghJ + kw;Wk; - miu
tisT ,uz;ilAk; tpUj;jp nra;aNtzz;bAs;sjhy; ,ul;il
toq;fy; (dual supply) xd;W Njitg;gLfpwJ. ,ul;il toq;fy;
xd;wpidg; ngw;Wf; nfhs;tjw;fhf rkngWkhdj;ijf; nfhz;l
,U jilfisg; gad;gLj;jp mOj;jg;gpupg;nghd;iwj;
jahupf;fyhk;. NkYk; ikaj; njhlYU gbFiw epiykhw;wpg;
(center tapped) gag;nghd;wpid ,Uthapg; ghynkhd;wpidg;
gad;gLj;jp rPuhf;fk; nra;Ak; NghJ epiykhw;Wj;Jizr; Rw;wpd;
ikaj;jpw;Fr; rhu;ghf + kw;Wk; - Nthy;w;wsnthd;wpidg;
ngw;Wf; nfhs;syhk;. nraw;ghl;L tpupayhf;fpnahd;wpd; gag;gpd;
kpfr; rpwpjstpid Neu;khw;W nga;g;gpw;F toq;Ftjd; %yk;
tpupayhf;f epiyf;Fs;shf;fyhk;. gag;gpd; rpwpanjhU gFjpiag;
ngw;Wf; nfhs;tjw;Fg; ghupanjhU jilapd; Clhf
gag;gpidAk; nga;g;gpidAk; njhLj;jy; Ntz;Lk;. ghupanjhU
jilapd; Clhf gag;gpid Neu;khw;W nga;g;gpw;F toq;Fk;
NghJ gag;G mjpfupj;Jr; nry;tjidf; fl;Lg;gLj;Jtjw;Fk;>
gag;G FiwAk; NghJ mjidf; $l;bf; nfhs;tjw;Fk; ,jd;
%yk; rhj;jpakhfpd;wJ. ,J kiw gpd;D}l;ly; vd
miof;fg;gLtJld; gag;gpid epiyg;gLj;Jtjw;Fk; ,J
JizGupfpd;wJ.
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tpupayhf;fp xd;whfg; gad;gLj;Jk; NghJ tpupay; eak; nga;g;Gj;
jilapy; (R

in
) kw;Wk; gpd;D}l;ly; jilapd; (R

f
)) vd;w

tpfpjj;jpy; epiyj;jpUj;jy; fzpj;jy; nray;fspd; NghJ kpf
,yFthdjha; mikAk;. Neu;khw;W tpupayhf;fpahfg;
gad;gLj;jpAs;s tpjk; gw;wpg; gpd;tUk; glj;jpd; %yk;
fhl;lg;gl;Ls;sJ.

741 ,yf;f xUq;fpize;j Rw;whdJ tpupayhfg; gad;gLj;jf;$ba
xU Rw;whFk;. mjd; juTfs; NkNy Fwpg;gplg;gl;Ls;sd.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² nraw;wpl;lg;gyif
² ,izg;Gf;fk;gp
² ,Utop tY toq;fy;
² rkpf;iQg; gpwg;ghf;fp
² 741 xUq;fpize;j Rw;W
² miyTfhl;b
² 100 k jilap xd;W
² 10 k  jilap xd;W
² 47 k  jilap xd;W
² ,yf;fKiwg; gy;khdp

Kiwapay; ( ² toq;fg;gl;Ls;s Rw;wpw;Fj; Njitahd nghUl;fisAk; fUtpfisAk;
Nrfupj;Jf; nfhs;sy;.

² gpd;tUk; Rw;wpid nraw;wpl;lg; gyif kPJ xUq;F Nru;f;f.

=
V

out
         R

f

 V
in
         R

in

= -Nthy;w;wsT eak;

+V

-V
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² rkpf;iQg; gpwg;ghf;fpapd; JizAld; nga;g;gpw;F cr;r Nthy;w;wsT Vwj;jho
(20 mV) mstpyhd kpfr; rpwpa rkpf;iQnahd;wpid toq;fTk;.

² ngwg;gLk; gag;gpid miyTfhl;bapdhy; mstplTk;.
² Kbtpid gpd;tUk; ml;ltizapy; rupahff; Fwpj;Jf; nfhs;f.

²
02

1 in

VR

R V
kw; Wk;  xg;gplTk;.

mtjhdpg;gpw;fhd topfhl;ly; :
² nga;g;gpw;F toq;Fk; rkpf;iQapdJk;> gag;gpy; ,Ue;J fpilf;Fk;

rkpf;iQapdJk; fiy NtWghl;il (phase difference) xg;gpLf.
² miyTfhl;bia msT jpUj;jQ; nra;J guPl;rpj;jiy Muk;gpf;fTk;.
² NeNuhl;l Nthy;w;wsnthd;whapDk; nga;g;Gld; Nru;f;fyhk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² xt;nthU re;ju;g;gj;jpYk; gag;G Nthy;w;wstpidf; fhz;gjw;fhf gpd;tU;

rkd;ghl;ilg; gpuNahfpf;fyhk;

² gag;gpw;Fk; nga;g;gpw;Fkpilapyhd fiy NtWghL 1800 MFk;. Neu;khW
tpupayhf;fpahfj; njhopw;gLtNj ,jw;fhd fhuzkhFk;.

Kf;fpa tplak; :
² nraw;ghl;L tpupayhf;fpapD}lhf NeNuhl;l Nthy;w;wsnthd;wpidf; $l

tpUj;jp nra;J nfhs;syhk;. Mifahy; Mly; rkpf;iQnahd;wpid toq;f
Kbahtpl;lhy; NeNuhl;l Nthy;w;wsnthd;wpid toq;f KbAk;. ,J Neu;khW
tpupanyhd;whifahy; gag;G 1800 fiy NtWghl;Lld; mikAk;.

        R
1 
                    R

2 
                   R

2
/R

1
                   V

out 
/V

in

10 k                 100 k

47 k                 100 k

100 k                 47 k

100 k               100 k

gpd;D}l;ly; jilg;ngWkhdk; R
f

  nga;g;G jilg;ngWkhdk; R
in

=

Nthy;w;wsT eak; (A
v
) =

gag;G Nthy;w;wsT (V
O
)

nga;g;G Nthy;w;wsT   (V
in
)
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 15 (3.6.2)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

xUq;fpize;j Rw;wpd Kidfisr; rupahf ,dq;fhzy;

toq;fg;gl;Ls;s Rw;W tupg;glj;jpw;F Vw;g xUq;fpize;j Rw;wpd;

KidfSld; Jizf;$Wfisj; njhLj;jy; (5 2)

xUq;fpize;j Rw;wpd; njhopw;ghl;bw;Fr; rupahd KidTf;Fg;

nghUj;jkhd NeNuhl;l toq;fiyj; njhLj;jy;

irifg; gpwg;ghf;fpia kpd; toq;fYf;Fj; njhLj;J mjd; gag;ig

miyTfhl;bia gad;gLj;jp msg;gjd; %yk; cr;rg; ngWkhdj;ij

20mV MFk;tiu nrg;gk; nra;J nfhs;sy;.

irifg; gpwg;ghf;fpia 20mV Nthy;w;wsit Rw;wpd; Gtpj;njhLg;G
Kidf;F rhu;ghf epiykhw;wpapd; gag;gpw;Fj; njhLj;jy;

miyTfhl;bapd; ,uz;lhtJ miytupir (CH
2
) Map Kidfis

gag;gpw;F njhLj;jy;

gag;G Nthy;w;wstpd; cr;rNthy;w;wsit msj;jy;

R
f 
, R

in
 cld; ,izf;f Ntz;ba jilg;ngWkhdq;fis khw;wp

gag;G NThy;w;wsit msj;jy; (2 5)

xt;nthU re;ju;g;gj;jpYk; Nthy;w;wsT eaj;jpw;Fk;> R
f 
/R

in

tpfpjj;jpw;Fk; ,ilapyhd njhlu;igf; fhzy;

;FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

10

10

10

05

05

05

10

10

10

04

04

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

3.8.1 %d;W Eisthapw;fjTfisf; nfhz;l xU tPl;by; fjTfs; jpwe;j
epiyapy; cs;sdth vd;gjidg; guPl;rpg;gjw;fhf jUf;fg;gliyapidg;

gad;gLj;jp ghJfhg;Gj; njhFjpnahd;wpid epUkhzpj;jy;

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; 3.8 : Njitf;Nfw;g VjhtnjhU nrad;Kiwiaf; fl;Lg;gLj;Jtjw;fhf
, y f ;f K i wj ; njhopDl;gj;ijg; gad;gLj;Jk; Mw;wiyj; Njbawpthu;.

ghlNtis : 01

fw;ww;NgW : ² ntt;NtW nga;g;Gfspd; Nru;khdj;jpd; thapyhf gag;Gf;fisg;
ngw;Wf; nfhs;sj;jf;f vspa nraw;ghl;Lr; Rw;Wf;fis xUq;F
Nru;g;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² nraw;wpl;lg; gyifnahd;wpy; xUq;fpize;j Rw;nwhd;iwg; (IC)
gad;gLj;jp Rw;nwhd;wpid xUq;F Nru;j;jy;.

² jUf;fg; gliynahd;wpw;F nga;g;Gf;fis toq;Fjy;.
² jUf;fg;gliyr; Rw;nwhd;wpypUe;J gag;Gf;fisg; ngw;Wf;

nfhs;sy;;
² jUf;fg;gliyr; Rw;nwhd;wpy; fhzg;gLk; nga;g;Gf;fspd;

vz;zpf;iff;F Vw;g cz;ik ml;ltizia tiujy;.
² jUf;fg; gliynahd;wpy; cz;ik ml;ltizapd; gb

Njitf;Fg; nghUj;jkhd jUf;fg;gliyiaj; njupT nra;jy;.

mwpKfk; ( ² ahjhapDk; ,uz;Nlh my;yJ mjw;F Nkw;gl;l epfo;Tfspd;
Nru;khdj;jhy; fpilf;ff;$ba ngWNgw;iw mbg;gilahff;
nfhz;L Njitf;Nfw;g gag;nghd;wpidg; ngw;Wf; nfhs;tNj
jUf;fr; nrad;Kiwapd; %yk; epfo;fpd;wJ. jUf;fg;gliyiag;
gad;gLj;jp gy epfo;Tfspd; Nru;khzj;jpidg; ngw;Wf;
nfhs;Sk; tpjk; ,r;nraw;ghl;bd; thapyhf tpsf;fg;gLfpwJ.

Nfhl;ghL ( ² midj;J epfo;TfisAk; ,uz;L khw;W epfo;Tfs; cs;slq;ff;
$bajhf mikf;f KbAkhjyhy; mtw;Wf;Fj; jUf;fk; 1>
kw;Wk; 0 vd;gtw;iwg; gad;gLj;jyhk;. mjd;gb xU
thfdj;jpdNjh my;yJ tPl;bdNjh fjnthd;W jpwe;j epiyapy;
cs ;s re ;j u ; g ; gjij jUf ;fk ;  1 MfTk ; >
milf;fg;gl;bUf;Fk;NghJ (%lg;gl;bUf;Fk;NghJ) jUf;fk; 0
MfTk; fUjyhk;. mj;jUzj;jpy; mjidr; Rl;bf;fhl;Lk;
tpsf;F> xspUk; NghJ 1 MfTk; xspuhjpUf;Fk; NghJ 0
MfTk; fUjpdhy; ,uz;L fjTfisg; nghWj;J Njitapd;gb
xU fjthapDk; jpwe;jpUe;jhy; Rl;L tpsf;F xspu;jy; $
xspuhjpUj;jy; vd;gjd; gpufhuk; gpd;tUk; cz;ik
ml;ltizapidj; jahupf;fyhk;. ,uz;L fjTfisAk; A
kw;Wk; B vdg; ngaupl;L cz;ik ml;ltiziag; gpd;tUkhW

jahupj;Jf; nfhs;syhk;.

A B tpsf;F

jpwe;J

jpwe;J

%b

%b

BA
1
1
0
0

1
0
1
0

1
1
1
0

jpwe;J

%b

jpwe;J

%b

xspUk;

xspUk;

xspUk;

xspuhJ

tpsf;F
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Nkw;Fwpg;gplg;gl;l cz;ik ml;ltizg;gb Fwpf;fg;gLtJ OR
gliyr; nraw;ghlhFk;. vdNt ,uz;L nga;g;Gf;fspYk; OR
gliynahd;wpdhy; ,e;jr; Nru;khdj;jpd; gag;gpidg; ngw;Wf;

nfhs;syhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² SPDT %d;W Mspfs; my;yJ ,af;Fk;NghJ Jz;bf;fg;gLk;

(push off) %d;W mOj;Jk; nghj;jhd; Mspfs;

² NeNuhl;l toq;fy; (5 V)
² 220  jilap xd;W
² LED xd;W
² 7432/4075 xUq;fpize;j Rw;W

² ,izf;Fk; fk;gp (tlk;)

Kiwapay; ( ² gpd;tUk; Rw;wpid nraw;wpl;lg; gyif xd;wpd; kPJ xUq;F Nru;f;f. A, B, C
vd;gd Eisthapy;fshFk;.

gag;GB
0
0
0
0
1
1
1
1

C
0
0
1
1
0
0
1
1

A
0
1
0
1
0
1
0
1
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² jUf;fg;gliyfspd; nga;g;Gf;fSld; mOj;Jk; Mspfspd; Kidfisr;
rupahfj; njhLj;Jf; nfhs;sTk;.

² 5 V epiyahd NeNuhl;l toq;fiy xUq;fpize;j Rw;wpw;F toq;Ff.
² NkYs;s ml;ltizapd;gb Mspfisr; nraw;gLj;jp gag;gpidf; Fwpj;Jf;

nfhs;f.

mtjhdpg;gpw;fhd topfhl;ly; :
² fjnthd;W jpwe;jpUf;Fk; re;ju;g;gj;ij jUf;fk; 1 vdTk; %bapUf;fk;

re;ju;g;gj;ij jUf;fk; 0 vdTk; mtjhdpf;fTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² cz;ik ml;ltizapd;gb xU fjthapDk; jpwe;jpUj;jhy; LED

xspuNtz;Lk;.

Kf;fpa tplak; :
²  ,U nga;g;Gf;fspy; OR  gliyfisg; gad;gLj;Jtjhapd; %d;W

nga;g;Gf;fisg; ngw;Wf; nfhs;stjw;F OR  gliyfs; ,uz;bidg;

gad;gLj;jyhk;. %d;W ngag;Gf;fSs;s OR  gliyfs; gad;gLj;Jtjhapd;
xU gliy NghJkhdjhFk;. nga;g;Gg; gliy epiy khWgl;lhy; (cjhuzk;:
fjTfs; jpwe;jpUf;Fk; NghJ jUf;fk; "0" ck; %lg;gl;bUf;Fk; NghJ

jUf;fk; "1" MfTk; ,Ue;jhYk;) mjw;Fg; nghUj;jkhd gliyr;
nraw;ghnlhd;wpidj; njupT nra;J nfhs;sNtz;Lk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 16 - (3.8.1)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

juTg; gbtj;ijg; gad;gLj;jp xUq;fpize;j Rw;wpd; Fwpj;j

,yf;fj;jpw;F Vw;g ,uz;L nga;g;G / %d;W nga;g;G gliyfisj;

njupT nra;jy;

njupTnra;J nfhz;l xUq;fpize;j Rw;wpd; Kidfis ,dq;fhzy;

gag;gpw;F %d;W MspfspdJk; eLKidiaj; njhLj;jy; (3 5)

SPDT Mspfs; %d;wpdJk; kpFjp xU Kid tPjk; njhLj;J

toq;fypd; Neu;Kidf;Fj; njhLj;jy;

SPDT Mspfs; %d;wpdJk; kpFjp Vida Kid tPjk; njhLj;J

toq;fypd; Neu;Kidf;Fj; njhLj;jy;

gag;G Kidg;G 220  jilapia LED KidfisAk; rupahfj;

njhLj;jy;

xUq;FNru;f;fg;gl;l Rw;wpw;F rupahd KidfspD}lhf kpd;id

toq;Fjy;

cz;ik ml ;ltizapd ;gb Mspfis xd ;Wlndhd ;W

njhopw;gLfpd;w cz;ik ml;ltiziag; G+uzg;gLj;jy;

Rw;wpd; Neu;;j;jp

;FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

05

05

15

10

10

05

05

10

05

03

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

3.8.2 AND  kw;Wk; OR  gliyfisg; gad;Lj;jp Ra epWj;jw; Rw;nwhd;wpid
xUq;FNru;j;jy;

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; 3.8 : Njitf;Nfw;g VjhtnjhU nrad;Kiwiaf; fl;Lg;gLj;Jtjw;fhf
,yf;fKiwj; njhopDl;gj;ijg; gad;gLj;Jk; Mw;wiyj; Njbawpthu;.

ghlNtis : 01

fw;ww;NgW : ² ntt;NtW nga;g;Gfspd; Nru;khdj;jpd; %yk; gag;igg; ngw;Wf;
nfhs;sj;jf;f jUf;fr; Rw;Wf;fis xUq;F Nru;g;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² ,yf;fKiw xUq;fpize;j Rw;nwhd;wpd; Kidfis
,dq;fhzy;

² ,yf;fKiw Rw;nwhd;wpy; mlq;fpAs;s gliy tifapidAk;
nga;g;G kw;Wk; gag;G Kidfis ,dq;fhzy;.

² xUq;fpize;j Rw;iw nraw;wpl;lg; gyifnahd;wpy; xUq;F
Nru;j;jy;

² Rw;Wtupg;glj;jpd; gpufhuk; nraw;wpl;lg; gyifapy; xUq;fpize;j
Rw;wpd; KidTfisj; njhLj;jy;

² KidTj;jd;ik khwhky; xUq;fpize;j Rw;nwhd;wpw;F toq;fy;
Nthy;w;wsitj; njhLj;jy;

² ,yf;fKiwr; Rw;nwhd;wpw;F cupa nga;g;Gj; Jbg;nghd;wpid
toq;Fjy;

² ,yf;fKiwr; Rw;nwhd;wpdJ gag;gpidg; ngw;Wf; nfhs;sy;

mwpKfk; ( ² rpwpanjhU rkpf;iQapd; %yk; ghupa tYnthd;wpidf;
fl;Lg;gLj;jYk;> Rw;wpd; ghJfhg;ig cWjpg;gLj;jYk; RaepWj;jw;
Rw;nwhd;wpd; gpujhd Njitg;ghlhFk;. nghJthfr; Ra epWj;jw;
Rw;Wf;fs; (self holding circuit) mQ;rypfspd; JizAlNdNa
cUthf;fg;gLfpd;wd. vdpDk; mQ;rypfisg; nghUj;jKbahj
fUtpfspy; jUf;f;ggliyapidg; gad;gLj;jp cUthf;fg;gl;l
Ra epWj;jw; Rw;Wf;fs; gad;gLj;jg;gLfpd;wd. mt;thwhdnjhU
Rw;wpidg; gad;gLj;jp kpd;tpsf;nfhd;iwf; fl;Lg;gLj;jypid
,r;nrad;Kiwg; gapw;rpapd; %yk; vjpu;ghu;g;gJld; Mf;fj;jpwid
mbg;gilahff; nfhz;L ,j;jpwd;fis NkYk; tpUj;jp nra;J
nfhs;syhk;.

Nfhl;ghL ( ² mQ;ryp gad;gLj;jg;gl;L xUq;F Nru;f;fg;gl;Ls;s RaepWj;jw;
Rw ; nwhd ;W f P No fhzg ; gLf pd ; wJ . mj py ;  S

1 
I

capu;g;gpf;Fk;NghJ R mQ;ryp capu;g;ghtJld; mjd; xU
Mspahfpa R

2
 ,d; thapyhf mQ;rypf;Fj; jilapd;wp kpd;

toq;fg;gLk;. mjd;gb R
2
 Mspapd; thapyhf kpd;tpsf;F

xspUk;. S
2
 I capu;gw;wjhf;Fk;NghJ G+uzkhf Rw;wpd;

kpd;njhlu;G mWe;J tpLk;. ,q;F Kjyhk; Rw;wpw;F rpwpanjhU
kpd;Ndhl;lk; Njitg;gLtJld;> rpyNtisfspy; kpd;tY
Jz;bf;fg;gl;L kPz;Lk; kpd;tY fpilf;Fk; NghJ Rw;W
nraw;glkhl;lhJ. kpd;tpsf;if kPz;Lk; xspur;nra;tjw;F S

1

I cau;g;gpf;f Ntz;Lk;. ,r;nraypidg; gpd;tUk; gliyr;
Rw;wpypUe;J ngw;Wf; nfhs;syhk;.  S

1
I capu;g;gpj;jTld; OR

gliyapd; gag;G 1 MFtJld; mg;gag;G AND gliyapd;
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xU nga;g;Gld; njhLf;fg;gl;Ls;sJ. mjd;NghJ AND
gliyapd; gag;G 1 MFk;. (AND gliyapd; kw;iwa nga;g;gpw;F
S

2 
Clhf jUf;fk; 1 fpilf;fg;ngw;Ws;sJ.) mJ kPz;Lk; OR

gliyf;Fg; gpd;D}l;liy toq;fpAs;sikahy; njhlu;r;rpahf
gag;G fpilf;fg;ngWk;. S

2 
I capu;g;gWj;j NghJ AND

gliyapd; xU nga;g;G 0 MFk;NghJ Rw;wpd; njhlu;G
Jz;bf;fg;gLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² 7408 xUq;fpize;j Rw;W
² 7432 xUq;fpize;j Rw;W
² 1 k jilapfs; 2
² 220  jilap 1
² nraw;wpl;lg;gyif
² ,izf;Fk; fk;gp
² 5 V tY toq;fy; xd;W
² LED 01
² rhjhuz jpwe;j (N/O) mOj;jnghj;jhd; Msp (S

1
)

² rhjhuz %ba (N/C) mOj;jnghj;jhd; Msp (S
2
)

² xUq;fpize;j Rw;Wf;fspd; juTg; gj;jpuk;

Kiwapay; ( ² xUq;fpize;j Rw;Wf;fspd; Kbtplq;fis ,dq;fhz;f.
² xUq;fpize;j Rw;Wf;fspd; juT ml;ltizapd;gb mjd; Kbtplq;fspd;

,yf;fq;fis ,dq;fhz;f.
² xUq;fpize;j Rw;Wf;fspd; nga;g;G> gag;G kw;Wk; Nthy;w;wsT toq;fy;

Kbtplq;fis ,dq;fhz;f.
² ,uz;L xUq;fpize;j Rw;Wf;fis nraw;wpl;lg;gyif kPJ nghUj;Jf.
² juT ml;ltizapd;gb ,uz;L xUq;fpize;j Rw;Wf;fSf;F toq;fiyj;

njhLf;Ff.
² Rw;wpd;gb xUq;fpize;j Rw;Wf;fspd; Kidtplq;fisj; njhLj;J gliyr;

Rw;wpidj; jahupj;Jf; nfhs;f.
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² AND gliyapd; gag;gpw;F LED apd; mNdhl;ilAk; fNjhL 220  jilapapd;
Clhf toq;fypd; KidiaAk; njhLf;Fk; tz;zk; nraw;wpl;lg;gyifapd;
Jizg;ghfq;fisj; njhLf;Ff.

² NkNyAs;s glj;jpy; fhl;lg;gl;Ls;sgb mOj;j nghj;jd; Mspfis Kiwahf
Nju;e;njLj;J Kidfisj; njhLf;Ff.

² S
1
 I xU Kiw mOj;jp tpLf (tpsf;F njhlu;e;J xspUk;)

² S
2
 I xU Kiw mOj;jp tpLf (tpsf;F mizAk;)

² toq;fiyj; Jz;bj;J kPz;Lk; njhLf;Ff.

mtjhdpg;gpw;fhd topfhl;ly; :
² nraw;wpl;lg;gyifapy; xUq;fpize;j Rw;wpidj; njhLf;Fk; NghJ ,uz;L

tupirfspYk; cs;s KidTfs; xd;Wlndhd;W njhlu;GglhjthW
nghUj;Jf.

² Rw;W rupahd Kiwapy; njhLf;fg;gl;bUe;jhy; S
1 
xU Kiw mOj;jptpl;lTld;

tpsf;F 
 
njhlu;e;J xspu;e;J nfhz;bUf;Fk;

² tpsf;if mizg;gjhapd; S
2 
I xUKiw mOj;jptply; Ntz;Lk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² ,Utifahd MspfSk; cupa Kiwapy; njhopw;gLfpd;wdth vd Kjypy;

guPl;rpj;Jg; ghu;f;fTk;.
² toq;fiyj; Jz;bj;J kPz;Lk; njhLf;Fk; NghJ LED xspuhjpUe;jhy; Rw;W

njhopw;glhky; ghJfhg;gha; cs;sJ vd;w KbTf;F tuyhk;.

Kf;fpa tplak; :
² xUq;fpize;j Rw;Wf;fspd; gag;gpdhy; mjpf Xl;lj;jpidg; ngw;Wf; nfhs;s

Kbahikahy; jil xd;wpd; Clhf jpuhd;rpw;wu; xd;wpid NfhlYwr; nra;J
mjpf Xl;lj;Jld; njhopw;gLk; Jizg;ghfq;fis fl;Lg;gLj;jyhk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 17 - (3.8.2)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

cupa Mspfis NtWgLj;jp ,dq;fhzy;

nraw;wpl;lg; gyif kPJ ,U xUq;fpize;j Rw;Wf;fisAk;

nghUj;Jjy;

xUq;fpize;j Rw;wpd; juTfisg; gad;gLj;jp mtw;wpy; mlq;fpAs;s

gliyfis ,dq;fhzy; (5 2)

OR gliyf;F nga;g;nghd;iwg; ngw;Wf; nfhLj;jy;

AND gliyf;F nga;g;nghd;iwg; ngw;Wf; nfhLj;jy;

toq;fg;gl;Ls;s Rw;Wtupg;glj;jpw;F Vw;g nraw;wpl;lg; gyifapy;

Rw;iw xUq;F Nru;j;jy;

toq;fg;gl;Ls;s Mspfspuz;ilAk; Rw;wpw;Fj; njhLj;jy; (5 2)

xUq;F Nru;j;j Rw;wpw;F rupahd KidfspD}lf kpd;id toq;Fjy;

Mspiaj; njhopw;glr; nra;J Rw;wpd; njhopw;ghl;il cWjpnra;jy;

Rw;wpd; G+uzj;jd;ik

;FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

05

05

10

05

05

10

10

05

10

10

04

04

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

3.8.3 X-OR gliyiag; gad;gLj;jp %d;W ,lq;fspy; ,Ue;J fl;Lg;gLj;jg;gLk;

tpsf;Fr; Rw;nwhd;wpid xUq;FNru;j;jy;

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; 3.8 : Njitf;Nfw;g VjhtnjhU nrad;Kiwiaf; fl;Lg;gLj;Jtjw;fhf

,yf;fKiwj; njhopDl;gj;ijg; gad;gLj;Jk; Mw;wiyj; Njbawpthu;.
ghlNtisfs; : 02

fw;ww;NgW : ² ntt;NtW nga;g;Gfspd; njhlu;Gfspw;F Vw;g gag;igg;

ngw;Wf;nfhs;sf;$ba vspa jUf;fr; Rw;Wfis xUq;F

Nru;g;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² nraw;wpl;lg;gyifnahd;wpy; xUq;fpize;j Rw;Wf;fisg;

gad;gLj;jp Rw;nwhd;wpid xUq;FNru;j;jy;.

² jUf;fr; Rw;wpw;F nga;g;Gf;fisr; rupahf toq;Fjy;.

² jUf;fg;gliynahd;wpw;F toq;fg;gLk; nga;g;Gf;fspd;

vz;zpf;iff;Nfw;g cz;ik ml;ltizapid tiujy;

² jUf;fr; Rw;W gag;G xd;wpd; %yk; tYr; Rw;nwhd;wpidr;

nraw;gLj;Jjy;

mwpKfk; ( ² kpd;tpsf;nfhd;wpid gy ,lq;fspy; ,Ue;J xspuitf;Fk;

Njit Vw;gLtJ khbf;fl;lnkhd;wpd; gbf;fl;Lf;fSf;F nt

spr;rj;jpid toq;Fk; kpd; tpsf;nfhd;wpidf; fl;Lg;gLj;Jtjw;F

my;yJ tpwhe;ijnahd;wpy; (corridor) nghUj;jg;gl;Ls;s

tpsf;fpid fl;Lg;gLj;Jtjw;F MFk.; ,jw;fhf ,Utop Mspfs;

,uz;Lk; ,il Mspnahd;Wk; Njitg;gLfpd;wJ. Nkw;Fwpj;j

nrad;Kiwapy; gad;gLj;jg;gLk; fl;Lg;ghl;Lr; Rw;wpid gliyr;

Rw;nwhd;wpd; %yk; nraw;gLj;Jk; tpjk; gw;wp ,r;nrad;Kiwapy;

tpsf;fg;gLfpd;wJ.

Nfhl;ghL ( ² X-OR gliyr; Rw;wpd; %yk; ,yf;f Kiw ,yf;fg;

gFjpnahd;wpy; ,yf;fk; “1” ,Uf;Fk; msT xw;iw vz;zh

my;yJ ,ul;il vz;zh vd;gijj; jPu;khdpf;fyhk;. ,Uf;fpd;w

,yf;fk; “1” ,d; vz;zpf;if xw;iw vz;zhf ,Ue;jhy; “1” k;
,uz;lil vz;zhf ,Ue;jhy; “0”  ck; ngag;ghff;; fpilf;Fk;.

,jd;gb %d;W ,lq;fSf;Fkhf %d;W nga;g;GfspYk; X-OR
gliyr; Rw;nwhd;iw mikj;jhy; gpd;tUk; tpjj;jpy; cz;ik

ml;ltizia tiuayhk;.

nga;g;G 1 ,uz;lhFk;nga;g;G 1 %d;whFk;

gbKiw C B A F

0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1

0
1 ^xw;iw&
1 ^xw;iw&
0 ^,ul;il&
1 ^xw;iw)
0 ^,ul;il&
0 ^,ul;il&
1 ^xw;iw)

1.
2.
3.
4.
5.
6.
7.
8.
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NkYs;s cz;ik ml;ltizapd; gb A, B, C vd;gJ gag;ig
toq;Ftjw;hfg; gad;gLj;jg;gl;Ls;s 3 MspfshFk;. KjyhtJ

epiyapy; ,Uf;Fk; re;ju;g;gnkhd;wpy; me;j %d;W Mspfspy;

VjhtJ xU Mspapy; khj;jpuk; cs;s epiyia khw;Wk; NghJ

gag;Gk; khWtJ njd;gLk;.

%d;W MspfisAk; Nky;Nehf;fp mOj;jpdhy; jUf;fk; “0” MfTk;>

fPo;Nehf;fp mOj;jpdhy; jUf;fk; zz1ZZ MfTk; mikAk;. Rw;W 1

,w;F 5 V toq;fy; xd;wpidj; njhLj;Js;sjhff; fUjpf;

nfhs;Nthk;. KjyhtJ gbKiwapd;NghJ A, B, C Mfpa Mspfs;

Nky; Nehf;fp mOj;jg;gl;Ls;sd. mjd;NghJ gag;G zz0ZZ MFk;.

,uz;lhk; %d;whk; kw;Wk; Ie;jhk; gbKiwfspy; xU Mspapid

khj;jpuk; fPo;Nehf;fp mOj;jpAs;s Ntisapy; gag;G “1” MFk;.

mjhtJ gag;Gld; njhLf;fg;gl;Ls;s tpsf;F xspUk;. ehd;fhk;

gbKiwapd;NghJ A MspahdJ fPo;Nehf;fp mOj;jg;gl;Ls;sNghJ

B MspAk; fPo;Nehf;fp mOj;jg;gl;bUf;Fk;. mr;re;ju;g;gj;jpy; gag;G

“0” MFk;. A, B, C vd;gd %d;Wkhbf; fl;lnkhd;wpy; %d;W

khbfSf;Fkhf nghUj;jg;gl;Ls;s %d;W MspfshFk.; F vd;gJ
me;j %d;W khbfSf;Fk; nry;tjw;fhfg; nghUj;jg;gl;Ls;s

tpsf;fhFk;. xt;nthU khbapdJk; jho;thuj;jpd; ntspNaWk;

gFjpapy; nghUj;jg;gl;Ls;s Mop ,Uf;Fk; epiyia khw;wpa

NghJ tpsf;F xspUk;. mLj;j ve;j xU khbf;Fk; nrd;W me;j

khbapy; nghUj;jg;gl;Ls;s Msp ,Uf;Fk; epiyia khw;Wtjd;

%yk; tpsf;if mizf;fyhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² 7486/4030 xUq;fpize;j Rw;W

² %d;W SPDT Mspfs;

² NeNuhl;l kpd; toq;fy; (5 V)

² 220   jilap
² LED - 1
² nraw;wpl;lg;gyif

² ,izf;Fk; fk;gp

Kiwapay; ( ² nraw;wpl;lg;gyif kPJ gpd;tUk; gliyr; Rw;wpid xUq;F Nru;f;f.

² rfy MspfisAk; xNu jpirapy; itj;Jf; nfhs;sTk;.

² Rw ; w pd ;  nj ho p w ; g hl ; Lf ;Fj ;  Njitahd k pd ;id toq ;Ff .

² xU Kiwf;F xU Msp vd;w tifapy; ,Uf;Fk; epiyapy; ,Ue;J khw;Wf.

² gag;gpy; njhLf;fg;gl;Ls;s LED xspUk;> xspuh tpjj;jpid mtjhdpf;Ff.
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² mtjhdpg;Gf;fisf; Fwpj;Jf; nfhz;L vjpu;ghu;f;fg;gl;l nrad;Kiw

epiwNtwpAs;sjh vd;gij cWjp nra;J nfhs;f.

mtjhdpg;gpw;fhd topfhl;ly; :
² LED apdhy; Rw;wpd; gag;ig khj;jpuNk mtjhdpf;f KbAk;.

² nraw;ghl;bw;fhfj; jhaupf;fg;gl;l Rw;wpy; X,Y vdf; Fwpg;gplg;gl;Ls;s

gFjpfisj; Jz;bj;J NkYs;s Rw;wpid me;j ,lq;fspw;F njhLg;gjd;

%yk; gpujhd kpd;tYtpdhy; nraw;gLk; tpsf;nfhd;wpid xspur; nra;af;$ba

tifapy; NkYs;s Rw;wpid tpupTgLj;jpf; nfhs;syhk;. \

² mr;Rw;wpid kpd;tpsf;fpw;Fr; rkhe;jukhf Njitf;Nfw;g NkYk; gy

tpsf;Ffisg; nghUj;jpf; nfhs;syhk;.

² ehd;F my;yJ mjpYk; $ba ,lq;fspy; ,Ue;J tpsf;if xspur;

nra;af;$ba tifapy; Rw;wpid tpupTgLj;Jf.

jPu;tpw;fhd mwpTWj;jy;fs;:
² ehd;F ,lq;fspy; ,Ue;J tpsf;nfhd;iw xspur; nra;jy; / mizj;jy;

vd;gtw;iwf; fl;Lg;gLj;Jtjw;F> Njitf;Nfw;g ,uz;L nga;g;Gf;fspd;

X-OR gliyfs; %d;iwg; gad;gLj;jTk;. (,U nga;g;Gf;fisf; nfhz;l

X-OR I khj;jpuk; re;ijapy; nfhs;tdT nra;a KbAk;)

Kf;fpa tplak; :
² 7486 xUq;fpize;j Rw;wpw;F 5 V msT epiyahd Nthy;w;wsnthd;wpiid

khj;jpuNk toq;fNtz;Lk;. vdpDk; 4030 xUq;fpize;j Rw;wpw;F 5 V Kjy;

18 V tiuapyhd Nthy;w;wsnthd;wpid toq;fyhk;.
² 12 Vmy;yJ 6 V mQ;rypnahd;wpid gag;Gld; njhLg;gjhapd; 4030

xUq;fpize;j Rw;iwg; gad;gLj;JtJ kpfTk; cfe;jjhFk;
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 18 - (3.8.3)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

xUq;fpize;j Rw;iwj; juTfisg; gad;gLj;jp mjpy; mlq;fpAs;s

gliy tiffisg; ngauply;

xUq;fpize;j Rw;wpy; mlq;fpAs;s gliyfspd; vz;zpf;ifiaj;

Njbf; nfhs;sy;

xUq;fpize;j Rw;wpd; nga;g;G kw;Wk; gag;G Kidfis NtWgLj;jp

,dq;fhzy;

xUq;fpize;j Rw;iw nraw;wpl;lg; gyifapy; nghUj;Jjy; (5 2)

toq;fg;gl;Ls;s Rw;W tupg;glj;jpw;F Vw;g Rw;iw xUq;F Nru;j;jy;

SPDT Mspfs; %d;iwAk; Rw;Wtupgglj;jpw;F Vw;g Rw;Wld;

njhLj;jy; (5 3)

xUq;fpize;j Rw;wpw;F kpd;idj; njhLj;jy;

Mspiaj; njhopw;glr; nra;J Rw;wpd; njhopw;ghl;il cWjp nra;jy;

Rw;wpd; G+uzj;jd;ik

;FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

10

05

05

10

10

10

15

05
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03

03

03

03

1 0 0

cupa ngw;w Fwpg;G
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gbKiw
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nrad;Kiwr; nraw;ghLfs;

3.8.4  NE555 xUq;fpize;j Rw;Wf;fisg; gad;gLj;jp epiyaw;w gy;yjpu ;Tr;

    Rw;nwhd;wpidAk; xw;iw epiyahd gy;yjpu;Tr; Rw;nwhd;wpidAk; xUq;F Nru;j;jy;

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; 3.8 : Njitf;Nfw;g VjhtnjhU nrad;Kiwia fl;Lg;gLj;Jtjw;fhf
,yf;fKiwj; njhopDl;gj;ijg; gad;gLj;Jk; Mw;wiyj; Njbawpthu;.

ghlNtisfs; : 04

fw;ww;NgWfs; : ² NE555 fhyr; Rw;wpid epiyaw;w kw;Wk; xw;iw epiyahd
gy;yjpupahfg; gad;gLj;Jthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² NE555 xUq;fpize;j Rw;wpd; me;jq;fis ,dq;fhzy;.
² nraw;wpl;lg;gyifnahd;wpy; xUq;fpize;j Rw;nwhd;Wld; $ba

Rw;nwhd;wpidr; xUq;FNru;j;jy;
² xUq;fpize;j Rw;nwhd;wpw;F toq;fiyg; ngw;Wf; nfhLj;jy;
² gag;gpid miyTfhl;bnahd;wpdhy; msj;jy;.
² miynahd;wpd; kPbwid Neu Mapiliag; gad;gLj;jp

fzpg;gply;
² epiyaw;w gy;mjpupg; gag;gpidg; gy;NtW nraw;ghLfSf;fhfg;

gad;gLj;jy;.

mwpKfk; ( ² Fwpj;jnthU fhyg;gFjp Fwpj;jnthU re;ju;g;gk; (Fwpj;j
nranyhd;wpid Muk;gpf;f Ntz;ba re;ju;g;gk;) my;yJ khwh
Neu Mapilf;nfhU jlit mbg;nghd;iwg; ngw;Wf;
nfhs;tjw;fhf Neuj;ij czu;j;jf;$ba Rw;Wf;fs;
Njitg;gLfpd;wd. ,jw;fhf ,yj;jpudpay; njhopDl;gj;jpy;
gad;gLj;jg;gLk; Jizf;fUtpfs; kw;wk; Rw;Wf;fs; vd;gtw;iwg;
gad;gLj;jpj; njhifr; Rw;nwhd;W jahupf;fg;gl;Ls;sJ. ,e;j
xUq;fpize;j Rw;iwg; gad;gL;jp xUq;F Nru;j;Jf;
nfhs ;sf ;$ba mbg ;gilr ; Rw ;Wf ;fs ; rk ;ge ;jkhf
nrad;Kiwapy; tpsf;fg;gLfpwJ.

Nfhl;ghL ( nraw;ghl;L tpupayhf;fp> jilap> SR vOtPo; jpuhd;rpw;wu; kw;Wk;
Neu;khw;wp vd;gtw;iw xUq;F Nru;j;J NE555 fhyr;Rw;W
jahupf;fg;gl;Ls;sJ. ,r;Rw;wpidg; gad;gLj;jp mbg;gil
Rw;Wf;fs; ,uz;bid xUq;F Nru;f;f KbAk; vd;gJld;
mr;Rw;Wf;fSld; njhLf;fg;gLk; ntspj; Jizg;ghfq;fis
khw;wp gy;NtW nraw;ghLfSf;Fg; gad;gLj;jyhk;.
,uz;L mbg;gilr; Rw;Wf;fspy; xd;W epiyaw;w gy;yjpupahff;
fUjg;gLk;. mjd;%yk; Fwpg;gpl;l Neu Mapilf;nfhU jlit
rJu miyfig; ngw;Wf;nfhs;syhk;. mLj;j Rw;W xw;iw
epiy gy;yjpup vd miof;fg;gLk;. mr;Rw;wpD}lhf gag;gpid
xU Fwpj;j Neuj;jpw;F cau; Nthy;w;wstpy; itj;jpUe;J
gpd;du; kPz;Lk; Muk;g epiyf;Ff; nfhz;L tu KbAk;.

xw;iw epiyg;gy;yjpupepiyaw;w gy;yjpup
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epiyaw;w gy;yjpupfspy; mbf;Fk; Neu Mapil kw;Wk; xw;iw
epiyg; gy;yjpupfspy; gag;G vd;gd cau; Nthy;w;wstpy;
fhzg;gLk;. Neuk; (T) epu;zapf;fg;gLtJ ntspapy; ,Ue;J
njhifr;Rw;Wld; njhLf;fg;gLk; jil kw;Wk; nfhs;sstpfspd;
ngWkhdq;fspd; mbg;gilapyhFk;. me;jg; ngWkhdq;fis
khw;wp epiyaw;w gy;yjpupg; gag;gpy; mbg;gpd; NeuMapil
kw;Wk; xw;iw epiy gy;yjpupg; gag;gpd; mbg;Gfspd; mfyk;

vd;gtw;iw khw;wpf; nfhs;syhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² 5 V/ 12 V NeNuhl;l toq;fy;
² NE555 njhifr;Rw;W 02

² 330   jilap 02
² 1000  F nfhs;sstp 04

² 0.01  F nfhs;sstp 04

² 47  F nfhs;sstp 02

² 100 k  khWk; jilap 02
² 10 kjilap 02
² nraw;wpl;lg;gyif 01
² 220 jilap 02
² LED 04
² miyTfhl;b

² gd;khdp

² njhLf;Fk; fk;gp

Kiwapay; ( ² gpd;tUk; Rw;W 1 I nraw;wpl;lg;gyifapy; xUq;F Nru;f;f.

NE555 Rw;W 1

NE555 xUq;fpize;j Rw;wpd; Kidfis

,dq;fhzy;
Rw;W 1

Rw;W 3Rw;W 2
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² rupahd KidTj; jd;ikapy; 5 V toq;fiyj; njhLf;Ff.

² LED xspUk; mizAk; Nfhyj;jpid mtjhdpf;f.

² 100 k khWk; jilia khw;Wtjd; %yk; mbg;G kPbwid khw;Wf.

² Rw;W 2 I xUq;F Nru;f;f.
² rupahd KidTj; jd;ikapy; toq;fiy toq;fp gag;gpid miyTfhl;bAld;

njhLf;f.

² 100 k khWk; jilia khw;wp miyTfhl;bapy; fhl;lg;gLk; miytbtj;jpd;

Neu Mapilia khw;Wf.
² cr;r kw;Wk; Fiwe;j gl;r Neu Mapilia mse;J Fiwe;j gl;r kw;Wk;

cr;r kPbwidf; fzpf;Ff.
² Rw;W 3 ,id xUq;F Nru;f;f.
² toq;fiyr; rupahd Kidthf;fj;jpy; toq;Ff.

² PB1 Mspia kpfr; nrhw;g Neuj;jpw;F capu;g;G+l;Lf.

² gag;G LED xspu;e;J nfhz;bUf;Fk; Neuj;ij mtjhdpf;Ff.

² 100 k jilapd; ngWkhdj;ij khw;wp LED xspu;e;J nfhz;bUf;Fk; Neuj;ij

khw;Wf.

mtjhdpg;gpw;fhd topfhl;ly; :
² Kjyhk; Rw;wpy; gag;gpd; mbg;G ntw;Wf;fz;Zf;F Gyg;gLk; mstpw;F

kPbwd; Fiwtiltjdhy; miyTf; fhyj;ij epWj;jw;fbfhunkhd;iwg;
gad;gLj;jp mstpl;Lf; nfhs;syhk;.

² ,uz;lhk; Rw;wpy; gag;G kPbwd; mjpfkhifahy; mJ ntw;Wf; fz;Zf;Fg;
Gyg;glhikahy; miyfis mtjhdpg;gjw;F miyTfhl;bnahd;iwg;
gad;gLj;j Ntz;b Vw;gLk;.

² %d;whk; Rw;wpy; gag;Gf; fhyj;ij epWj;jw; fbfhuk; xd;wpdhy; mstplyhk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² Rw;W 1 kw;Wk; Rw;W 2 vd;gtw;wpy; mbg;Gf;fhd Neu Mapil kw;Wk; khWk;

jilapapd; ngWkhdk; vd;gtw;Wf;fpilapyhd njhlu;igf; fz;lwpe;J
Njitahd kPbwndhd;wpdidg; ngw;Wf; nfhs;tjw;Fg; gad;gLj;j Ntz;ba
jilapapd; ngWkhdj;ijj; jPu;khdpf;fyhk;. %d;whk; Rw;wpy; gag;G
capu;g;ghfpapUe;j Neuj;ijj; jPu;khdpg;gjw;fhf  Neu khwpyp khw;wyhk;.

(,q;F  R vd;gJ 1 k + 100 k ,d; khw;wg;gl;l ngWkhdnkd;gJld; C

apd; ngWkhdk; 47  F MFk;. )

Kf;fpa tplak; :
² ,e;j xUq;fpize;j Rw;Wf;F mjpf Xl;lk; Njitg;gLfpd;w kpd;tpsf;nfhd;iw

xj;j Riknahd;iwj; njhLj;jhy; mbg;Gf;fspd; NeuMapilfs;

khw;wkilayhk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 19 - (3.8.4)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

xUq;fpize;j Rw;wpd; Kidfisg; ngaupl;L ,dq;fhzy;

xUq;fpize;j Rw;iw nraw;wpl;lg; gyifapy; nghUj;Jjy;

Rw;Wtupg;glk; 1 ,Ys;s gb Jizf;$Wfis xUq;FNru;j;J Rw;iw

mikj;jy;

xUq;F Nru;j;j Rw;wpd; rupahd KidfSf;F kpd;id toq;Fjy;

Rw;wpd; nray;gLjd;ik

Rw;wpd; G+uzj;jd;ik

nraw;wpl;lg;gyifapy; Rw;W II I mikj;jy;

rupahd KidfSf;F kpd;id toq;Fjy;

Rw;wpd; nray;gLjd;ik

nraw;wpl;lg;gyifapy; Rw;W III I mikj;jy;

rupahd KidfSf;F kpd;id toq;Fjy;

Rw;wpd; nray;gLjd;ik

Rw;wpd; G+uzj;Jtk;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; nraw;gly;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

05

05

10

05

05

05

10

05

05

10

05

05

05

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

3.8.5 7493 my;yJ 74192 my;yJ 4518 xUq;fpize;j Rw;wpidg; gad;gLj;jp
Nky; vz;zpnahd;wpid epUkhzpj;jy;

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; 3.8 : Njitf;Nfw;g VjhtnjhU nrad;Kiwiaf; fl;Lg;gLj;Jtjw;fhf
,yf;fKiw njhopDl;gj;ijg; gad;gLj;Jk; Mw;wiyj; Njbawpthu;.

ghlNtisfs; : 02

fw;ww;NgWfs; : ² Jtpj vz; Nknyz;zp xd;iw xUq;F Nru;g;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² ,yf;fKiw xUq;fpize;j Rw;Wf;fspd; Kidfis
,dq;fhzy;.

² xUq;fpize;j Rw;Wf;fspYs;s juT ml;ltizfis tpsq;fpf;
nfhs;sy;

² nraw;wpl;lg; gyif kPJ xUq;fpize;j Rw;nwhd;wpid xUq;F
Nru;j;jy;

² rupahd KidTfspdhy; kpd;idg; ngw;Wf; nfhLj;jy;
² ,yf;fKiw xUq;fpize;j Rw;nwhd;wpw;F ngag;Gfis

toq;Fjy;
² ,yf;fKiw xUq;fpize;j Rw;nwhd;wpw;F fbfhu mbg;gpid

toq;Fjy;
² ,yf;fKiwr; Rw;Wf;fspd; gag;Gf;fisg; ngw;Wf; nfhs;sy;

mwpKfk; ( ² mbg;G vz;zpf;ifnahd;wpd; mstpidf; fz;lwpa Nknyz;zy;
,lk;ngwNtz;Lk;. Nknyz;ziy jrkjhdq;fspy; Nkw;nfhs;s
KbAkhapDk; ,yj;jpudpay; Rw;Wf;fisg; gad;gLj;jp jrk
jhdq;fspy; Nky; Nehf;fp vz;Ztjw;fhf vz;zpnahd;iw
(counter) xUq;F Nru;g;gij tpl Jtpj vz;zpf;iffspy; Nky;
Nehf;fp vz;zf;$ba vz;zpnahd;iw xUq;F Nru;j;jy;
,yFthdJ. vz;zp Kbe;jjd; gpd; me;je;j Jtpj
Nru;khdq;fisj; jrkjhdj;jpw;F khw;wpaikj;jy; ,yFthFk;.
Jtpj vz;zpf;iffspy; Nky;Nehf;fp vz;Ztjw;fhfj;
jahupf;fg;gl;Ls;s xUq;fpize;j Rw;Wf;fs; rpytw;iwg;

gad;gLj;Jjy; ,r;nrad;Kiwapy; ,lk;ngWfpwJ.

Nfhl;ghL ( ² J - K vOtPo; (flip flop) J kw;Wk; K Mfpa ,uz;L
nga;g;Gf;fSf;Fk; jUf;fk; ''1'' I toq;Fk;NghJ gag;gpid
kzpf;$l;L mbg;gpd; Clhf khw;wpaikf;f KbAk;. mjhtJ
xt;nthU kzpf;$l;lbg;gpYk; gag;G 0 ,Ue;J 1 w;Fk; 1
,Ue;J 0 f;Fk; khWk;. ,t;ntspa Nfhl;ghl;bid Nknyz;zp
xd;wpw;fhfg; gad;gLj;jyhk;. cjhuzkhf JK vOtPo;
,uz;bidj; njhluhf mikj;jhy; fbfhu mbg;gpd;gb xt;nthU

gag;gpYk; Vw;gLk; khw;wk; gpd;tUkhW>
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CK vdf; fhl;lg;gl;bUg;gJ fbfhu mbg;ig toq;Fk; KidahFk;. mq;Nf

xU rpW tl;lj;Jld; nga;g;gpidg; gpuNahfpf;Fk; NghJ gag;G khw;wkiltJ

fbfhu mbg;gpd; fPNo nry;Yk; me;jj;jpyhFk;. KjyhtJ J-K vOtPo; ,w;F

vz;z Ntz;ba fbfhu mbg;ig toq;FtJld; ,uz;lhk; vOtPo; f;F

fbfhu mOj;jkhf toq;FtJ KjyhtJ vOtPo; ,d; gag;gpidahFk;.

,jd;gb Q
A
 kw;Wk; Q

B
 gag;Gf;fs; khw;wkilAk; tpjk; gpd;tUkhW

fhl;lg;gl;Ls;sJ.

,q;F xt;nthU fbfhu mbg;gpd; ,WjpapYk; ,uz;L gag;Gf;fspdJk;

jUf;f Nru;khdq;fis Kiwahff; Fwpg;gpLk;NghJ ngWkhdk; $br;

nry;yf;$ba tpjj;jpy; miktij czuyhk;. mjd;gb ,uz;L vOtPo;fisg;

gpuNahfpf;Fk;NghJ 4 tiuAk; vz;zyhk;. mjhtJ 22 MFk;. ,t;thW

vOtPo;fs; %d;iwg; gpuNahfpf;Fk; NghJ 23 my;y 8 tiuapYk; vOtPo;fs;

ehd;ififg; gpuNahfpf;Fk; NghJ 24 my;yJ 16 tiuapYk; vz;zyhk;.

gpd;tUk; 7493 xUq;fpize;j Rw;W 16 tiu vz;zj;jf;fjha;

epUkhzpf;fg;gl;Ls;sJ. ,e;j xUq;fpize;j Rw;wpy; vOtPo;fs; ehd;F

gpuNahfpf;fg;gl;bUg;gJld; mit cs;Ns njhLf;fg;gl;Ls;sd. R1 kw;wk;
R2 vd;git gag;gpidg; G+r;rpakhf;Ftjw;fhfg; gad;gLj;jg;gl;Ls;s CLR
(clear) KidTfshFk;. ,t;tpU KidTfSk; ju;f;fk;  z1Z MFk;NghJ rfy

gag;Gf;fSk; G+r;rpakhFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² 7493 xUq;fpize;j Rw;W

²  5 V NeNuhl;l kpd; toq;fy;

²  fbfhu mbg;Gg; gpwg;ghf;fp (jdpj;jy; mw;w) (damping)

²   LED 4

²  220  jilapfs; 4

²  nraw;wpl;lg; gyif

²  ,izg;Gf; fk;gpfs;

   xt;nthU fbfhu mbg;gpd; ,WjpapYk; Q
A
 kw;Wk; Q

B

vd;gtw;wpd; Nru;khdk;

Q
A

           Q
B

jrk jhdq;fspy;

   ngWkhdk;

0 0 0

0 1 1

1 0 2

1 1 3
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l%ufõoh               - ² my; mßm:h tl,ia lrkak'

mOj;Jk; nghj;jhd; Mopanahd;wpD}lhf fbfhu mbg;gpid toq;Ff.

xt;nthU fbfhu mbg;gpd; ,WjpapYk; Q
A
, Q

B
, Q

C
, Q

D
 Mfpatw;wpy; jUf;f

epiyikfis Kiwahf ml;ltizg;gLj;Jf.

mtjhdpg;gpw;fhd topfhl;ly; :

² LED, Q
A
, Q

B
, Q

C
, Q

D 
vd;w tifapy; xOq;Ff;fpukj;jpy; nraw;jpl;lg; gyifapy;

nghUj;Jf.
² fbfhu mbg;gpid toq;Ftjw;F ahjhapDnkhU jdpj;jy; mw;w fbfhu

mbg;Gg; gpwg;ghf;fp xd;iwj; jahupf;Ff.

jPu;tpw;fhd mwpTWj;jy;fs;:
² vOtPo; vz;zpf;ifapd;gb vz;zf;$ba ,Wjp vz;zpf;if Gyg;glhJ.

vdpDk; me;j vz; tiuAk; vz;Zthu;. cjhuzkhf vOtPo;fs; 4 If;
nfhz;l vz;zpnahd;wpy; 16 vd;w ngWkhdk; Gyg;glhJ. vdpDk; vOtPo;
gag;Gf;fs; G+r;rpa epiyia miltJ 16 ,y; MFk;.

fbfhu mbg;G Q
A

 Q
B

 Q
C

Q
D

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16
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Kf;fpa tplak; :
² fbfhu mbg;ig toq;Ftjw;fhfg; gad;gLj;jg;gLk; mbg;Gg; gpwg;ghf;fpapdhy;

J}a;ikahd mbg;G xd;wpidg; ngw;Wf; nfhs;s Ntz;Lk;. ,uz;bd;
mLf;fpidf; nfhz;l ve;jnthU vz; tiuAk; vz;Ztjw;F ,t;thwhd
vz;zp xd;iwg; gad;gLj;jyhk;. 74192 kw;Wk; 4518 Mfpa xUq;fpize;j
Rw;Wf;fSk; Nky; vz;zpfshFk;. ,t;nthUq;fpize;j Rw;Wf;fs;
,uz;Lf;FKupa juT ml;ltiz kw;Wk; Rw;Wf;fs; vd;gtw;iwg; gad;gLj;jp

Nky; vz;zpnahd;iw xUq;F Nru;j;Jf; nfhs;syhk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 20 - (3.8.5)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

xUq;fpize;j Rw;wpd; Kidfisg; ngaupl;L ,dq;fhzy;

xUq;fpize;j Rw;iw nraw;wpl;lg; gyifapy; nghUj;Jjy;

xUq;fpize;j Rw;wpd; gag;ghf 220   jilapiaAk; 1 LED
tPjk; 4 gag;gpw;Fk; njhLj;jy; (5 4)

toq;fg;gl;Ls;s Rw;W tupg;glj;jpd; gb flj;jpapdhy; Rw;iwj;

njhLj;jy;

ngag;gpw;Fk; irif gpwg;ghf;fpf;Fk; ,ilapy; mOj;Jk;

nghj;jhndhd;wpidj; njhLj;jy;

mOj;Jk; nghj;jhid nraw;gLj;jp 1-16 tiu ,ul;il vz;fs;

njd;glf;$bathW LED I xspur;nra;tjd; %y fhl;rpg;gL;j;jy;

16 re;ju;g;gq;fSf;Fk; (2 16)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; nraw;gly;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

05

05

20

10

08

32

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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 nrad;Kiwr; nraw;ghLfs;

3.8.6 Nky; vz;zpr; Rw;nwhd;wpidg; gad;gLj;jp 50 Hz kPbwd; xd;wpypUe; 1 Hz
kPbwd; xd;wpidg; ngw;Wf;nfhs;sy;.

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; 3.8 : Njitf;Nfw;g VjhtnjhU nrad;Kiwiaf; fl;Lg;gLj;Jtjw;fhf
,yf;fKiw njhopDl;gj;ijg; gad;gLj;Jk; Mw;wiyj; Njbawpthu;.

ghlNtisfs; : 02

fw;ww;NgWfs; : ² Nky; vz;zpnahd;iw ,yf;f vz;gpupg;ghdhf gad;gLj;jj;jf;f
tpjj;ij tpsf;Fthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² Nky; vz;zpnahd;iw xUq;F Nru;j;jy;
² me;j vz;zpia ve;jnthU vz; tiuAk; vz;zf;$bajhfj;

jahupj;jy;
² mt;thW jahupf;fg;gl;l gy Rw;Wf;fisg; gad;gLj;jp

tpiuthff; fpilf;Fk; mbg;Gj; njhlnuhd;wpidg; gpupj;J xU
nrf;fDf;f xU mOj;jj;jpidg; ngw;Wf; nfhs;sy;.

mwpKfk; ( ² gy;NtW nray;fSf;fhf nrf;fd; vd;w Neu myif
kpfr;rupahfj; jPu;khdpf;f Ntz;ba epiy Vw;gLfpd;wJ. mjw;fhd
kpfr; rupahd Kiw cau; kPbwd; mbg;Gj; njhlnuhd;wpidg;
gpwg;gpj;J mjidg; gpupj;J xU nrf;fDf;f xU mbg;gpidg;
ngw;Wf; nfhs;tjhFk;. ,r;nraw;ghl;bd; %yk; 50 Hz kPbwd;
xd;wpdhy; nrf;fDf;F xU mbg;gpd; 1 Hz ,idg; ngw;Wf;
nfhs;Sk; Kiw tpsf;fg;gLfpd;wJ.

Nfhl;ghL ( ² gpujhd kpd;dpd; kPbwd; 50 Hz MtJld; ngUk;ghYk;
mg;ngWkhdj;jpidr; rupahdnjhU ngWkhdj;jpy; itj;Jf;
nfhs;Sk;. Mifahy; gpujhd kpd;dpd; kPbwidr; rJu
mbg;nghd;whf khw;wp mg;ngWkhdj;ij 10 MYk; 5 MYk;
tFf;Fk; NghJ 1 Hz Ig; ngw;Wf; nfhs;syhk;. ,jw;fhf 10
tiuahd vz;zpnahd;Wk; 5 tiuahd vz;zpnahd;Wk;
Njitg;gLk;. 2> 3 my;yJ 4 vO tPo;fisg; gad;gLj;jp
Nknyz;zpfis xUq;F Nru;f;Fk; NghJ KiwNa 4>8 kw;Wk;
16 tiu vz;zyhk;. mjhtJ me;j vz;zpd; ,wjpapy; fpilf;fg;
ngWk; mbg;G (fPo; Nehf;fpr; nry;Yk; me;jk;) kw;nwhU
vz;zpapd; fbfhu mbg;ghfg; gad;gLj;jyhk;. vdpDk; 10
tiu my;yJ 5 tiu vz;Zk;NGhJ ,Wjp mOj;jj;jpidg;
ngw;Wf; nfhs;tjw;F mt;ntz;fspd; ,Wjpapy; vOtPo; Kjyhk;
epiyf;Fj; jpUk;Gk; xU Kiwik Njitg;gLfpd;wJ.
cjhuzkhf 3 vOtPo ;fisg; gad;gLj;jp 8 tiu
vz;zf;$bajha; ,Ug;gJld; mjid 5 tiu khj;jpuk;
vz;Ztjw;fhd Nknyz;zpnahd;wpidg; gpd;tUkhW xUq;F
Nru;j;Jf; nfhs;syhk;.
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rfy vOt Po ;fs pYk ;  (clear CLR) Kidnahd ;W
gpuNahfpf;fg;gl;Ls;sJld; me;j Kid jUf;fk; z0Z MFk;
NghJ> midj;J vO tPo; gag;Gf;fspYk; 0 Mff; fhzg;gLk;.
5 f;F rkdhd Jtpj Nru;khdk; 101 MFk;. Mifahy; 5
tiu vz;zp epWj;Jtjw;F Q

A
 kw;Wk; Q

C
 ''1'' mFk;NghJ

CLR Kid 0 MFk; tpjj;jpy; me;jg; gag;Gf;fis  NAND
gliynahd;wpD}lhf CLR Kidia Nehf;fpg; gpuNahfpf;fyhk;.
mjw;F epfuhf 10 tiuAk; vz;zp 10 d; ,wjpapy;
G+r;rpakhf;Ftjw;F fzpjg; gag;G 1010 MFk;NghJ Q

B
 kw;Wk;

Q
D 
gag;Gf;fs; NAND gliyfs; Clhf CLR Kidia

Nehf;fpj; njhLf;fyhk;.
,jd;gb gpd;tUk; Rw;wpD}lhf 1 Hz ,idg; ngw;Wf;
nfhs;sKbAk;. 7493 xUq;fpize;j Rw;wpy; Kidfs; 2> 3
vd;gtw;Wld; Rw;wpDs;Ns gliyfshy; njhLf;fg;gl;Ls;sJld;
mjd ; gag ; G  vOt Po ; fs pd ;  CLR Kidf ;Fg ;
gpuNahfpf;fg;gl;Ls;sJ.

Njitahd cgfuzq;fSk; nghUl;fSk;:
² 7439> 74192 kw;Wk; 4518 xUq;fpize;j Rw;Wf;fs;
² nraw;wpl;lg;gyif
² 7400 xUq;fpize;j Rw;W
² 5 V NeNuhl;l toq;fs;
² LED 04
² 220  jilapfs; 04
² 50 Hz rJu miyfisg; ngw;Wf; nfhs;sj;jf;f rkpf;iQ gpwg;ghf;fpnahd;W

Kiwapay; ( ² gpd;tUk; Rw;wpid nraw;wpl;lg;gyifapy; xUq;F Nru;f;Ff.

² rupahd KidTfspdhy; kpd;id toq;fTk;.
² rkpf;iQg; gpwg;ghf;fpahy; 50 Hz mbg;G ngwj;jf;fjha; rPu;nra;J vz;zpapd;

nga;g;gpw;F toq;fTk;.
² gag;gpy; ngwg;gLK; mbg;ghdJ nrf;fDf;F xU Kiw fpilf;fpd;wjh vd

,Wjp LED My; guPl;rpj;Jf; ghu;f;f.
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mtjhdpg;gpw;fhd topfhl;ly; :
² nrf;fDf;F xU mbg;G vd;wthW fpilf;fpd;wjh vd mtjhdpg;gjw;fhf

epWj;jw;fbfhuk; xd;wpid ,af;fp xU epkplj;jpDs; 60 mbg;Gf;fs;
fpilf;fpd;wdth vd vz;zpj; jPu;khdpf;fyhk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² NtW xU Kjypy; ,Ue;J xU njhif mbg;Gf;fisg; ngw;Wf; nfhz;L

Fwpj;j njhifapdhy; tFg;gjd; %yk; Rw;wpd; gpioaw;w jd;ikiaj;
jPu;khdpf;fyhk;. cjhuzkhf NE555 ,y; ,Ue;J 1024 mbg;Gfisg; ngw;Wf;
nfhs;tjw;Fj;  jpl;lkpl;L 210 k; mLf;fhy; tFg;gjd; %yk; 1 Hz Ig;
ngw;Wf; nfhs;syhk;.

Kf;fpa tplak; :
² 50 Hz rkpf;iQg; gpwg;ghf;fpahy; ngw;Wf; nfhs;tjw;Fg; gjpyhf gpujhd

kpd;rhuj;jpy; mlq;fpAs;s 50 Hz kPbwidg; ngw;Wf; nfhs;s KbAk;. mjw;fhfg;
gbFiw epiykhw;wp xd;wpdhy; Nthy;w;wstpidf; Fiwj;J miu miyr;
rPuhf;fk; nra;Ak; NghJ 50 Hz rJuky;yhj mbg;nghd;wpidg; ngwyhk;.
mjid mbg;G tbthf;fp xd;wpd; %yk; rJu miynahd;whf khw;wyhk;.
50 Hz kzpf;$l;L mbg;G tupirnahd;wpidg; ngwyhk;. gpd;tUk; Rw;wpid
mjw;fhfg; gad;gLj;jyhk;.

mbg;G

tbthf;fp

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 21 - (3.8.6)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

xUq;fpize;j Rw;wpidj; njupT nra;J Kidfisg; ngaupl;L

,dq;fhzy; (5 2)

xUq;fpize;j Rw;iw nraw;wpl;lg; gyifapy; nghUj;Jjy;

Rw;Wtupg;glj;jpd; gb ,izf;Fk; fk;gp %yk; xUq;fpize;j Rw;wpd;

Kidfisj; njhLj;jy;

xUq;fpize;j Rw;W nray;gLtjw;F NeNuhl;l kpd;toq;fiy rupahd

KidfSf;Fj; njhLj;jy; (5 2)

rkpf;iQg; gpwg;ghf;fpia 50 Hz Jbg;G fpilf;ff;$bathw rPu;nra;jy;

irifg; gpwg;ghf;fpapd; gag;ig xUq;fpize;j Rw;wpd; 14 MtJ

Kidf;Fj; njhLj;J njhopw;glr; nra;jy;

gag;G irif fpilf;fpd;w fhyj;ijj; jPu;khdpj;J ntspaply;

Rw;wpd; G+uzj;Jk; (5 2)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; nraw;gly;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

10

10

20

10

05

10

05

10

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

4.2.1 ikatfw;rpg; gk;gpnahd;iwf; fow;wp ghfq;fis ,dq;fz;L nfhs;tJld;>
mtw;iwr; rupahf xUq;FNru;j;jy;

Nju;r;rp 4 : gy;NtW nray;fSf;fhf gha;kg;nghwpfisg; gad;gLj;jpf;
nfhs;Sk; Mw;wy; gw;wp Nfl;lwpthu;.

Nju;r;rp kl;lk; 4.1 : gha;kg; nghwpfspd; nraw;ghLfis tprhuiz nra;thu;.

Nju;r;rp kl;lk; 4.2 : Ntiyf;Fg; nghUj;jkhd gk;gpia njupT nra;J nfhs;Sk;
jpwid ntspg;gLj;Jthu;.

ghlNtisfs; : 02

fw;ww;NgW(4.1) : ² gha;kg; nghwpfspd; gpujhd Jizg; ghfq;fspd; nraw;ghLfis
tpsf;Fthu;.

fw;ww;NgW(4.2) : ² neUf;fp / gk;gp tiffspd; FWf;F ntl;L tupg;glq;fspd;
cjtpAld; NtWgLj;jp ,dq;fhz;gu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² ikatfw;rpg; gk;gpnahd;iw fow;Wtjw;Fg; nghUj;jkhd
fUtpfs;> cgfuzq;fisj; njupT nra;thu;.

² ikatfw;rpg; gk;gpnahd;iw rupahd Kiwapy; ghfq;fshff;
fow;Wthu;.

² ikatfw;rpg; gk;gpnahd;wpd; ghfq;fisr; rupahf ,dq;fhz;gu;.
² gk ;g pa py ; milg ;g plNtz;ba ,lq ;fisAk; mjd;

Kf;fpaj;Jtj;ijAk; ,dq;fhz;gu;.
² fow;wg;gl;l ghfq;fis Fwpj;j ,lq;fspy; nghUj;jp gk;gpia

xUq;F Nru;g;ghu;.

mwpKfk; ( ² gha ;k tYT+Lflj;Jk; nraypd; NghJ mjpfkhfg ;
gad;gLj;jg;gLfpd;w gha;kg; nghwpahf ikatfw;rpg; gk;gp
(cU. 01) iaf; Fwpg;gplyhk;. ,g;gk;gpfspy; cs;s ghfq;fs;
kw;Wk; mtw;wpd; milg;igr; rupahf ,dq;fz;L nfhs;Sjy;>
mjd; nray;ghL njhlu;ghf Nghjpa tpsf;fnkhd;iwg; ngw;Wf;
nfhs;Sjy;> mjd; tOf;fis ,dq;fz;L toikahd
epiyf;Ff; nfhz;LtUfpd;w jpwidg; ngw;Wf; nfhLg;gjw;F
,q;F vjpu;ghu;f;fg;gLfpd;wJ.

Nfhl;ghL ( ² KLf;fp / js;spnahd;wpYs;s gha;kk;> KLf;fpapd; (impeller)
Ntfr; Row;rp %yk; cz;lhFk; ikatfw;rpr; rf;jp fhuzkhf
Row;rp miwapDs; fhuzg;gLfpd;w gha;kk; jJk;gy;
FohapD}lhf Ntfkhf ntspapy; rptpWk; NghJ Row;rp
miwapapDs; Vw;glf;$ba ntw;wplj;jpw;Fs; gha;kk; tUfpd;w
nrad;Kiw

cU 01
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Njitahd cgfuzq;fSk; nghUl;fSk;:

² ikatfw;rpg; gk;gp (centrifugal pump)

² Nkir ,Lf;fp (bench vice)

² ,Lf;fpf;fhd nky;ypa jhil (soft jaws for vice)

² rhtpf;nfhj;J (spanner set)

² ngl;b Gupahzpr; rhtp (box socket spanner set)

² jpUfhzp nrYj;jp njhFjp (screw driver set)

² ,OfUtp (puller set) j;njhFjp

² tisag; G+l;Lf; FwL (circlip plier)

² ePz;l %f;Ff; FwL (nose plier)

² ,wg;gu; Rj;jpay; (rubber hammer)

² 1'' J}upif (1'' brush)

² gy NtiyfSf;fhd fpup]; rpwpjsT (multi purpose grease)

² Rj;jkhd Gilitj; Jz;L (cotton waste)

Kiwapay; ( ² ikatfw;rpg; gk;gpia fow;Wtjw;F ,yFthd Kiwapy; ,lg;gLj;jpf;
nfhs;sTk;. (Njitf;Nfw;g nkd;ikahd jhil nghUj;jg;gl;l Nkir
jpUfhzp ,Lf;fpiag; gad;gLj;jTk;. (cU -02)

² gpd;du; gk;gpf; $l;bd; (pump casing) Kd; gf;fk; nghUj;jg;gl;bUf;Fk; Riu

/ Riuahzp (nut & bolt) ia nghUj;jkhd rhtpiaapdhy; fow;wp mfw;wpf;
nfhs;sTk;.

² ,wg;gu; Rj;jpaiyg; gad;gLj;jp Kiwahff; $l;bd; Kd;gFjpiar; Rw;wp
nkJthf mbj;J> mtjhdj;Jld; fow;wp mfw;wpf; nfhs;sTk;.

² KLf;fpapd; kj;jpapYs;s Riuahzp tyJ Riu cilajh my;yJ ,lJ
Riu cilajh vd;gij mtjhdpj;J cWjpnra;J nfhs;sTk;

² KLf;fpAldhd jz;L Roy;tijj; jLj;Jf; nfhs;tjw;Fg; nghUj;jkhd
Kiwnahd;wpidg; gpd;gw;wp neUf;fpapd; kj;jpapy; cs;s Riuahdpia
Fijr; rhtpnahd;iwg; gad;gLj;jp fow;wpf; nfhs;sTk;.

cU 02

cU 03
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² gpd;du; nghUj;jkhd mstpy; ,OfUtp (puller) iag; gad;gLj;jp KLf;fpia
fow;wpf; nfhs;sTk;.

² KLf;fpiaf; fow;wp mfw;wpajd; gpd;du; jz;Lld; njhlu;Gs;s G+l;ly;
rhtpiaf;(key) fow;wp mfw;wpf; nfhs;sTk;.

² ePq;fs; gad;gLj;jpa gk;gpapy; fhgd; milg;Gf; Nfhg;Gf;F(carbon seal as-
sembly) Kd;dhy; tisa G+l;L (circlip) ,lg;gl;bUe;jhy; mjid tisa

G+l;L Fwilg; (circlip plier) gad;gLj;jp fow;wp mfw;wTk;.
² tisa G+l;il fow;wpajd; gpd;du; fhgd; milg;Gf; Nfhg;igf; fow;wp

ntspapy; vLf;fTk;. (cU 04)

² J}upifia Rj;jkhd Gilitj; Jz;nlhd;iwg; nghUj;jkhdthW gad;gLj;jp>
Njitahd ,lq;fs; kw;Wk; fow;wg;gl;l ghfq;fis Rj;jk; nra;aTk;.

² fow;wp mfw;wg;gl;l ghfq;fs;> $l;bd; cl;Gwk;> Row;rpj;jz;L> kw;Wk; fhgd;
milg;G Nfhg;gpd; Kfg;Gg; gFjpapy; tOf;fs; cz;lh vd guPl;rpj;J
tOf;fs; ,Ue;jhy; mjw;Fg; nghUj;jkhd khw;wPl;il Nkw;nfhs;sTk;. (cU
05)

² fhgd; milg;Gf; Nfhg;G njhlu;GWfpd;w gFjpapy; jz;ilr; Rw;wp nky;ypa
fpuP]; glynkhd;iw G+rTk;. (cU -06)

² fhgd; milg;Gf;Nfhg;Gg; ghfq;fis kPz;Lk; xOq;FgLj;jpg; nghUj;jTk;.
(cU - 07)

 ,

cU 05 cU 06

^cU 07&

cU  04
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² fhgd; milg;Gr; RUis (carbon seal coil spring) ifapdhy; gpd; gf;fkhf
mOj;jp tisag;G+l;bLf;fpiag; gad;gLj;jp tisag;G+l;il mjw;Fupa
tupj;jlj;jpd;  (groove) kPJ  cs;splTk;.

² jz;bYs;s G+l;ly; rhtpf;F rpwpjsT fpuPi]j; jltp mjDs; G+l;ly;
rhtpia Kiwahf cl;gLj;jTk;.

² KLf;fp / js;spapd; kj;jpapy; cs;s Jisapd; $k;gp (taper) kw;Wk; G+l;ly;
rhtpapd; miltplj;ij mtjhdpj;J mjid rupahf nkJthf rhtpf;Fs;
Eiof;fTk;.

² KLf;fpapd; kj;jpapYs;s Riuahzpia kPz;Lk; cs;Ns Eioj;J rhjhuz
msTf;F ifapdhy; Row;rp ,Wf;fTk;.

² gpd;du; KLf;fpia ifapdhy; ,Ugf;fkhfTk; Row;wp G+l;ly; rhtpia
KLf;fpapd; kj;jpapy; fhzg;gLk; G+l;ly;; rhtpia rupahf G+l;lg;gl;Ls;sjh
vd;gij cWjpg;gLj;jpf; nfhs;sTk;.

² kj;jpa Gupahzpr; rhtpapdhy; epak mstPl;by; gpbiag; gad;gLj;jp Kiwahf
,Wf;fTk;.

² kPz;Lk; KLf;fpia xU gf;fkhf gy Rw;Wf;fs; ifapdhy; Row;WtJld;
$l;by; njhLifAWjiy cWjp nra;J nfhs;sTk;.

² gk;gpf;$L kw;Wk; $l;bd; Kd; ghfj;ijj xd;Wlndhd;W njhlu;GWkhW

mikj;J Riu / Gupahzpia epak Riur;rhtpfisg; (spanners) gad;gLj;jp
,Wf;fTk;.

² thy;tpd; kWgf;fj;jpYs;s tprpwpia nghUj;jkhd Kiwapy; Row;wp
neUf;fpia $l;by; cuha;T Vw;glhjthW cWjpg;gLj;jpf; nfhs;sTk;.
gpd;tUk; 8tJ cUtupg;glj;jpy; fhl;lg;gl;Ls;sthW ikatfw;rpg;

gk;gpnahd;wpd; ghfq;fs; xUq;f Nrupf;fg;gl;l cU tupg;glkhFk;.

mtjhdpg;gpw;fhd topfhl;ly; :
² rfy gbKiwfspYk; gk;gpf;$L kw;Wk; KLf;fpf;F NrjNkw;glhj tifapy;

nraw;ghl;by; <LgLjy;
² rfy re;ju;g ;gq;fspYk; nraYf;Fupa fUtpfs;> cgfuzq;fisg;

gad;gLj;Jjy;.
² Riu / Riuahzpia ,Wf;Fk; NghJ Njitf;fjpfkhf ,Wf;fhjpUj;jy;
² msTf;fjpfkhf fpuPi]g; G+rhjpUj;jy;
² $l;bd ; ciwia xUq;F Nru ;f ;Fk ; NghJ milg ;G ru pahf

mikag;ngw;Ws;sjh vd;gij cWjpg;gLj;jpf; nfhs;Sjy;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² ghfq;fisr; rupahf ,dq;fz;L mtw;iw cupathW cupa ,lj;jpy;

nghUj;jg;gl;bUj;jy;
² KLf;fpiaf; ifapdhy; Row;Wk; NghJ $L cuRglhJ ,yFthfr; Royf;

$bajhf ,Uj;jy;

KLf;fp jiy g Pq ;f hd ; fs p  /
(nrukpf;) milg;G

,izg;Gj;

jpUfhzp

Nkhl;lhu;

Nkhl;lhu; ,izg;gp

cU 8

ft;tp

gk;gpapd; jz;L

gpd;gf;fj;

jl;L

neUf;fp milg;G

fhgd; milg;G

xUq;F Nru;g;GKLf;fp

KLf ; f p

Gupahzp
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² gk;gp cupathW milg;gplg;gl;bUj;jy;

Kf;fpa tplak; :
² gk;gpapd; ghfq;fis NtWgLj;Jtjw;fhf gpd;tUk; gbKiwfisg; gpd;gw;wTk;.
² KLf;fpiaf; fow;Wk; NghJ mJ Royhky; ,Ug;gjw;fhf

² G+l;ly; rhtpapy; Jisnahd;wpUe;jhy; mj;JisapD}lhf cUf;Ff; fk;gpf;
Nfhnyhd;iw Eioj;J jz;L RoYtijj; jil nra;a Ntz;Lk;.

² gk;gpapd; gpd;gf;f ciwiaAk; tprpwpiaAk; fow;wp mfw;wp tpl;L mj;jz;L
Kid 1 I nkd;ikahd jhiliag; gad;gLj;jp Nkir ,Lf;fpapy;
rpiw gpbj;Jf; nfhs;sTk;.

² KLf;fpia kPz;Lk; xUq;FNru;f;Fk; NghJ mjd; rupahd jpir njhlu;ghf
ftdk; nrYj;jTk;.

² gad;gLj;Jfpd;w ikatfw;rpg; gk;gp tiff;Nfw;g Nkw;Fwpg;gplg;gl;Ls;s rpy
gbKiwfis jtpu;j;Jf; nfhs;sTk;.

² kj;jpa jz;bd; ePu; milg;G njhlu;GWk; gFjpapy; fiwg; gbTfs;
fhzg;gl;lhy; nky;ypa FWe;jl; jhisg; gad;gLj;jp Rj;jk; nra;J
nfhs;syhk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 22 (4.2.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

ghfq;fisr; rupahf ,dq;fhZjy;

ePu; milg;ig rupahd jpirf;F ,l;L nghUj;jpf; nfhs;Sjy;

rupahd Kiwapy; tisay;G+l;il (circlip) ,lg;gLj;Jjy;

rupahd Kiwapy; G+l;ly; rhtpia ,lg;gLj;Jjy;

rupahd jpiria njupT nra;J KLf;fpia (Impiller) jz;Lld;

nghUj;Jjy;

nghUj;jkhd Kiwnahd;wpidg; gpd;gw;wp KLf;fpapd; (Impiller)
Riuahzpiar; rupahfg; nghUj;Jjy;

$l;bd; milg;ig rupahfg; nghUj;Jjy;

$l;bd; Riuahzpiar; rupahd Kiwapy; nghUj;Jjy;

xUq;F Nru;f;fg;gl;l gk;gpapd; nraw;ghl;il (ifapdhy; Row;wp)

guPl;rpj;jy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; nraw;gly;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;
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 nrad;Kiwr; nraw;ghLfs;

5.1.1 VjhtnjhU epyg;gFjpnahd;wpy; mike;Js;s nghUl;fspd; khjpup mikit
fljhrpnahd;wpy; tiue;J fhl;ly;

Nju;r;rp 5 : epy msit kw;Wk; kl;lq; fhzy; gw;wpa Nfhl;ghLfisf;
Nfl;lwpthu;.

Nju;r;rp kl;lk; 5.1 : epy msitf; Nfhl;ghLfis (principles of  surveying) tpsf;Fthu;.

ghlNtisfs; : 01

fw;ww;NgWfs; : ² ghlrhiyj; Njhl;lj;jpd; gFjpnahd;wpy; fhzg;gLfpd;w Gtp
,ay;Gfspd; (fl;blk;> ghij Nghd;w) rhu;gstpyhd
miktplq;fisf; fhl;lf;$ba khjpup tiuglnkhd;iw tiujy;'

vjpu;ghu;f;Fk; jpwd;fs; ( ² epyj; jpl;lg;glj;jpd; kPJ mtjhdpf;ff;$ba ,aw;ifahd
nghUl;fisAk; epu;khzpg;Gf;fisAk; ,dq;fhzy;

² NkNy ,dq;fhzg;gl;l nghUl;fspd; khjpup miktplj;ij
fljhrpapd; kPJ tiue;J fhl;Ljy;

mwpKfk; ( ² epyg; gFjpapd; kPJ mikfpd;w ,aw;ifahd nghUl;fs;
kw;Wk; epu;khzpg;Gf;fspd; rhu;gstpyhd miktplj;ijf; (relative
position) fhz;gjw;F mstPl;ilg; ngWtJ epy msitapd;
NghJ Nkw;nfhs;sg;gLfpd;wd. ve;jnthU mstPl;L
nray;Kiwf;F Kd;gjhf cupa epyg;gFjpapd; kPJ mikfpd;w
gy;NtW nghUl;fs; gw;wpAk; mtw;wpd; khjpup miktplk; gw;wpAk;
VjhtJ fUj;njhd;iw ngw;Wf; nfhs;tJ kpf Kf;fpakhFk;.
,q;F mstplf;$ba epyg;gFjpia Rw;wpg; ghu;j;J cupa js
tupg;glj;jpd; miktplk; fljhrpapd; kPJ tiuag;gLk;. ,jid
guprPypidf; Fwpg;G / Nrhjid tiuG (prospection diagram)
vdf; Fwpg;gplg;gLtJld; mij tiutjw;F msTj;jpl;lk;
gad;gLj;jg;gl khl;lhJ.

Nfhl;ghL ( ² ahjhapDk; nghUnshd;wpd; rhu;gsT miktplj;ijf; fhl;Ljy;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² tiujy; cgfuzKk; fljhrpAk; (drawing tools and papers)

² jpirf;fhl;b (compass)

Kiwapay; ( ² ghlrhiyj; Njhl;lj;jpy; gFjpnahd;iwj; njupT nra;J (fl;blk; 3 my;yJ
4 ghijg; gFjpnahd;W> kpd;fk;gk; Nghd;wd cs;slq;fpathW)

² #upad; cjpf;Fk; jpiria mwpe;J mj;jpirf;F tyf;ifg; gf;fk; mjw;F
vjpu;j;jpirahf tyf;ifg; gf;fj;ij <LgLj;Jk; NghJ mtupd; Kfg;gf;fk;
fhzg;gLtJ tlf;Fj; jpirnad;gij nray;Kiwahf cWjpg;gLj;jTk;
mjd; %yk; epyg;gFjp mikAk; gpuNjrj;jpw;F cupa tlf;Fj; jpiriaj;
njupT nra;aTk;> jpirf; fhl;b %yk; ,r;nraiy nra;aKbAk;.

² epyg; gFjpapd; kPJ mike;Js;s ,aw;ifg; nghUl;fisAk; epu;khzpg;Gfs;
vJ vd;gij ,dq; fhzTk;.

² rhjhuz epyj; jpl;lg;glj;jpd; kPJ fhl;lf;$ba nghUl;fs; vJ vd;gijj;
njupT nra;f.
njupT nra;aNtz;ba nghUs;> fl;blk;> ghij kpd;fk;gk; njupT nra;af;$lhj
nghUs;> kuk;> jw;fhypf epu;khzpg;G

² cupa epyg;gFjp njd;Nkw;Fj; jpirg;gf;fk; gazk; nra;J tljpirg;
gf;fj;jpw;F Kfk; nfhLj;J epw;fTk; njd;Nkw;Fj; jpirapypUe;J cupa js
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tupg;glj;ij tiuAk; ed;ik ahnjdpy; mjd; %yk; js cUtk; tiuAk;
fljhrpapy; ,ilntspia Kiwahfj; jpl;lkpl KbAk;.

² khjpup jpl;lj;ij tiuAk; A4  fljhrpapd; Nky;gf;f tyg;gf;f %iy kPJ

tlf;Fj; jpiria milahskpl;L mij epyj;jpd; tlf;Fj; jpirg; gf;fk;
jpUg;gTk;.

² njupT nra;ag;gl;l nghUspd; khjpup mikit A4 fljhrpapd; kPJ Nfj;jpu
tbtikg;igg; gad;gLj;jp vLj;Jf; fhl;lTk;.

² jiyg;igj; jahupj;jtupd; ifnahg;gk;> ngau;> jpfjp FwpaPL tpguj;ij

cl;gLj;jp tpguf; Fwpg;igg; G+uzg;gLj;jTk;.

t

nj

Nk fp

njd;Nky;
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,Uf;fNtz;ba

gpuNjrk;

fhzpapd; vy;iy
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mtjhdpg;gpw;fhd topfhl;ly; :
² epyj; jpl;lg;glj;jpd; kPJ mtjhdpg;gjw;F vjpu;ghu;f;fg;gLk; Gtp ,ay;Gfisg;

gw;wp fUj;jpw; nfhs;sTk;.
² tlf;Fj; jpir rupahfj; njupT nra;ag;gl;ljh vd ftdj;jpy; nfhs;sTk;.
² tiujy; fljhrpia tlf;Fj; jpirg;gf;fk; <Lg;gLj;jg;gl;Ls;sjh vd;gij

cWjpg;gLj;jpf; nfhs;sTk;.
² khjpup cUit tiuAk; NghJ nghUl;fspd; rhu;gstpyhd mikT rupahd

mikth vd ftdj;jpw; nfhs;sTk;.
² khjpup cU kPJ fhl;lf;$ba kw;iwa Jizahd juTfs; gw;wp ftdj;jpw;

nfhs;sTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² mstPl;L nray;Kiwf;F Kd;G guprPyidf; Fwpg;nghd;iw tiutjd;

Kf;fpaj;Jtk;.
² jpirfhl;b %yk; tlf;Fj; jpiria mwpe;J nfhs;sy;
² Jizj; juTfspd; Kf;fpaj;Jtj;ij tpsq;fpf; nfhs;sy;

Kf;fpa tplak; :
² ,g;gupNrhjidf;fhf kl;lkhd gpuNjrnkhd;iwj; njupT nra;f.
² Gs;sp (cjhuzk; kpd;fk;gk;) Neu;NfhL (cjhuzk; ghij) kw;Wk;

gy;Nfhzptbtk; (cjhuzk; fl;blk;) gy;NtW Gtp ,ay;Gfs; xd;iwahtJ
cs;slf;fpa epyg;gFjpiaj; njupT nra;J nfhs;f.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 23 - (5.1.1)

Njitahd nghUl;fs; cgfuzq;fisj; njupT nra;jy;

epyj;jpd; tlf;Fj; jpiriar; rupahf ,dq;fhzy;

guprPyidf; Fwpg;gpd; kPJ mtjhdpf;ff;$ba juTfis ,dq;fhzy;

²  Gs;spfspd; juTfSf;fhf

²  Nfhl;Lj; jutpw;F
²  gy;Nfhzpj; jutpw;F

guprPyidf; Fwpg;ig tiujy; (mstPL mw;w> rhu;gsthd  mikT

khj;jpuk;)

² Gs;spfspd; juit rupahff; fhl;Ljy; (10) kw;Wk; ngauply;

(05)

² Nfhl;Lj; juTfisr; rupahff; fhl;Ljy; (10) kw;Wk; ngauply;

(05)

² fl;blj;ijr; rupahff; fhl;Ljy; (10) kw;Wk; ngauply; (05)

Jizj; juTfis vOJjy;

²  tlf;Fj; jpir
²  jiyg;G
²  tiuag;gl;l egupd; tpguk;
FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; nraw;gly;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

05

05

05

05

08

15
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15
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03

03

03

03

1 0 0

cupa ngw;w Fwpg;G
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gbKiw
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 nrad;Kiwr; nraw;ghLfs;

5.1.2 VjhtnjhU epyg;gFjpnahd;wpy; mike;Js;s nghUl;fspd; rhu;gsthd
mikit fljhrpnahd;wpy; tiue;J fhl;ly;

Nju;r;rp 5 : epy msit kw;Wk; kl;lq; fhzy; gw;wpa Nfhl;ghLfisf;
Nfl;lwpthu;.

Nju;r;rp kl;lk; 5.1 : epy msitf; Nfhl;ghLfis (principles of  surveying) tpsf;Fthu;.

ghlNtisfs; : 01

fw;ww;NgWfs; : ² VjhtnjhU epyg;gFjpapd; rhu;gsT mikit tiuG %yk;
fhl;Lthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² ahjhapDk; mstPl;L Neu;Nfhl;bf;F rhu;gsthf Gtp ,ay;Gfs;
miktjw;fhd mstPLfisg; ngw;Wf; nfhs;s KbAkhjy;.

² mt;tstPl;ilr; rupahf fsg;gjpNtl;by; Fwpj;Jf; nfhs;sy;.
² ngw;Wf; nfhs;sg;gl;l mstPLfisg; gad;gLj;jp mt;tplj;jpd;

rhu;gsthd mikit VjhtJ msTj; jpl;lj;jpw;F Vw;g
tiue;J fhl;Ljy;.

mwpKfk; ( ² gy;NtW Gtp ,ay;Gfspd; rhu;gsthd mikitf; fhl;Ltjw;fhf
mstPLfisg; ngw;Wf; nfhs;tjw;F mstPl;Lf; NfhLfisg;
gad;gLj;JtJ mt;tstPl;Lf; NfhLfspypUe;J ngw;Wf;
nfhs;Sk; Neu;Nfhl;L (linear) kw;Wk; Nfhz (angular) mstPLfs;
%yk; cupa Gtp ,ay;Gfspy; mikitf; fljhrpapd; kPJ
VjhtJ msTj; jpl;lj;jpw;F Vw;g vLj;Jf; fhl;l KbAk;.

Nfhl;ghL ( ² mstPl;Lf; Nfhl;bw;F rhu;gsthf VjhtJ Gtp ,ay;GfSf;F
mikthf epu;zapg;gjw;F mstPLfisg; ngw;Wf; nfhs;Sk;
NghJ mjw;F Kf;fpakhf 4 Kiwfs; cs;sd.

(1) ,U Neu;Nfhl;L mstPLfs; %yk; (rupthd Fj;jsT Kiw
(oblique offset method&

(2)Neu;Nfhl;L msT kw;Wk; Nfhz mstPL %yk; (linear and
angular measurements)

(3),U Nfhz mstPL %yk; (two angular measurements)
(4)Gtp ,ay;GfspypUe;J mstPl;Lf; NfhLfSf;F cs;s Fj;jsT

J}uk; %yk; nrq;Nfhz Fj;jsT Kiw two angular measure-
ments)

² ,r ; nraw ;ghl ;bd ; %yk ; Nfhz mstPl ;L Kiw
gad;gLj;jhikapdhy; Nkw;$wpa ehd;F KiwfspYk; (1) kw;Wk;
(4) Kiwfs; gw;wp khj;jpuk; ftdQ; nrYj;j Ntz;Lk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² 50 m / 30 m msT ehlh (50 m /30 m measuring tape)

² 20 m / 10 m msT ehlh (20 m /10 m measuring tape)
² ku my;yJ rPnke;J Mg;G - 02 (wooden or cement pegs)
² tupirg;ghl;Lf; Nfhy; / tPr;Rf; fk;gk; - 03 (ranging poles)
² tiujw; cgfuzq;fSk; fljhrpAk; (drawing tools and papers)

Kiwapay; ( ² fl;blnkhd;W kw;Wk; Gs;spj;juT (cjhuzk; kpd; fk;gk;) fhzg;gLk;
epyg;gFjpnahd;iw njupT nra;aTk;.
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² Nkw;$wpa juTfSf;fhd mstPl;ilg; ngw;Wf; nfhs;sf;$bathW 20 kP.
msT ,ilntsp cs;sthW VjhtJ ,U ,lq;fspy; ku / rPnke;J Mg;G
%yk; epyj;jpd; kPJ milahskpLf. ,t;tplk; mstPl;L ,lkhf (survey
stations) Fwpg;gplg;gLk;.

² fpof;F jpirf;F tyf;ifg; gf;fkhf Nkw;F jpirahf ,lf;ifg; gf;fkhf
<LgLj;Jtjd; %yk; tljpiria mwpe;J nfhs;sTk;. jpirfhl;biag;
gad;gLj;jp ,jid nra;J nfhs;s KbAk;.

² mstpLk; ,lj;ij epyj;jpw;F Nky; cau;j;Jtjw;fhf mt;tpU ,lq;fspYk;
tupirg;ghl;Lf; Nfhy; / tPr;Rf; fk;gk; ,uz;il ehl;bf; nfhs;sTk;. tPr;Rf;
fk;gj;ij epiyf;Fj;jhfTk; NeuhfTk; itj;Jf; nfhs;tjw;F ,Utupd;
cjtpiag; ngw;Wf; nfhs;sTk;.

² ,t;tpU mstPl;L epiyaq;fSf;F ,ilapy; 50 kP my;yJ 30 kP msT
ehlhit epiyj;J itf;fTk;. ,q;F msT ehlhtpy; 0m f;fhd thrpg;ig
KjyhtJ mstPl;L ,lj;jpy; cs;s egu; %yk; itj;Jf; nfhs;tJld;
msT ehlh njhq;fhky; fpilahf (Neuhf) itj;Jf; nfhs;sTk;.

² mt;thW vy;yh mstPLfisAk; mr;re;ju;g;gj;jpNyNa Fwpj;Jf; nfhs;s
Ntz;Lk;.

² mstPl;ilf; Fwpj;Jf; nfhs;Sk; fljhrpapy; my;yJ Gj;jfj;jpy; Kjyhtjhf
tlf;Fj; jpirf;F jpUg;gpf; nfhs;sTk;.

² mstPLfis Fwpj;Jf; nfhs;tjw;fhf ,ul;il Nfhl;Lg; gjpTKiwiag;
(double line method) gad;gLj;jTk;. ,q;F mstPl;Lf;NfhL (AB) xd;iw
xd;W 1 nr.kP. ,ilntsp ,Uf;FkhW ,U rkhe;jpuf; NfhLfspdhy; mstpLk;
,lj;jpd; tpl;lk; 1 nr.kP. cila tl;lj;jpdhy; fhl;lg;gLk;.

² mstPl;Lf; NfhL> epyj;jpy; mf;NfhL fhzg;gLk; jpir topNa MFkhW
fljhrpapd; kPJ ,ul;ilf; NfhL %yk; tiuaTk;.

² Muk;g mstPl;L epiyaj;jpw;fhf fPo;f;fhZk; FwpaPLfis ,lTk;

50m msT ehlh

A

B

fl;blk;

² kpd;fk;gk;
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f; 
Nf
hL
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² mstPl;ilg; ngwNtz;ba fl;blj;jpd; %iy my;yJ kpd; tpsf;Ff; fk;gk;
njhLkhW tupirg;ghl;Lf; Nfhiy epWj;jp 20 kP. my;yJ 10 kP. msTehlhtpy;
0 kP. Md thrpg;ig me;j epiyaj;jpy; itf;fTk;. mt; msT ehlhtpy;
kw;iwa me;jk; 50 m msT ehlh kPJ mirAkhW msTf; Nfhl;ilAk;
cupa Gtp ,ay;GfSf;fpilapy; FWfpa J}uk; mjhtJ nrq;Fj;Jj; J}uj;ij
mse;J nfhs;sTk;. mr; re;ju;g;gj;jpy; 50 m msT ehlh kPJ thrpg;igg;
ngw;Wf; nfhs;sTk;.

² ,t;thW fl;blj;jpd; ,d;Dk; xU vy;iy my;yJ ,U vy;iyfSf;fhd
nrq;Fj;J Fj;jsT J}uj;ij mse;J nfhs;sTk;.

² fl;blj;jpd; ,U vy;iyfSf;fhf kl;Lk; mstPl;il ngWtjhapd; fl;blj;jpd;
mfyj;ijAk; mse;J nfhs;s Ntz;Lk;.

² Nkw;$wpa nraw;ghl;by; ngwg;gl;l nrq;Nfhz Fj;jsT J}uk; fPo;f;fhZkhW
mika Ntz;Lk;.
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² ,q;F nrq;Fj;J Fj;jsTf;fhf cr;r vy;iy 15 m Mf vLj;Jf; nfhs;sTk;.
nrq;Fj;J Fj;jsTj; J}uk; 15 m tpl mjpfkhapd; my;yJ mstPl;Lf;
Nfhl;bw;Fk; juTfSf;Fk; ,ilapy; jlq;fs; ,Uf;Fkhapd; rupTf;Fj;jsT
Kiwiag; gad;gLj;jTk;.

² Nkw;$wpa mstPLfisf; fPo;f;fhZkhW gjpNtl;Lg; Gj;jfj;jpy; Fwpj;Jf;
nfhs;thu;.

² mLj;J NkNy ngw;Wf; nfhs;sg;gl;l mstPl;il tiuG uPjpahff;
fhl;Ltjw;fhfg; nghUj;jkhd msTj; jpl;lnkhd;iwj; njupT nra;a Ntz;Lk;.
,q;F glk; / epyj;jpl;lg;glk; tiuAk; fljhrpapd; msT> msTf; Nfhl;bd;
ePsk; Nghd;w fhuzpfSf;F Vw;g nghUj;jkhd msTj;jpl;lj;ijj; njupT
nra;jy; Ntz;Lk;.

² cjhuzkhf Nkw;$wpa mstPl;ilf; fhl;Ltjw;fhf 1:100 msTj;jpl;lk;
Vd; njupT nra;ag ;gl ;lJ vd;gijr; rpe ;j pf ;fTk; . mjw ;Nfw;g
msTf;Nfhl;bf;fhd 19.9 nr.kP. ePsj;jpw;F Nfhnlhd;iw tiua Ntz;Lk;.

² epyj; jpl;lg;glj;ijj; jahupf;Fk; NghJ msTf; Nfhl;il fsg;gjpNtl;by;
tiuag;gl;l jpirA+lhfNt ePy epw ikg; Ngdhtpdhy; tiuaTk;.

² Kf;Nfhzpr; Nrhbfisg; gad;gLj;jp mstPl;Lf; Nfhl;bd; thrpg;gpd; kPJ
nrq;Fj;Jf; Nfhl;il epu;khzpg;gjd; %yk; Fj;jsT J}uj;ij milahskplTk;.
mjd;%yk; Nkw;$wpa Gtp ,ay;Gfspd; mikitg; ngw;Wf; nfhs;sTk;.
mjw;fhf fWg;G epw ikNgdhitg; gad;gLj;jTk;.

² msTj;jpl;lk;> jiyg;G> jahupg;gtupd; ifnahg;gk;> ngau;> jpfjp tlf;F
jpir kw;Wk; tpguk; (,Ue;jhy; kl;Lk;) Nghd;w juTfis cs;slf;fp
epyj;jpl;lg;glj;ijg; G+uzg;gLj;jTk;.

  ² kpd;
tpsf;F fk;gk;

A

B

t

rhu;gstpyhd mikitf; fhl;Ljy;

msTj;jpl;lk; 1(100
mstPl;ilg; ngw;wtu;  (ifnahg;gk;)

      ngau;
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mtjhdpg;gpw;fhd topfhl;ly; :
² njupT nra;ag;gl;l ,lj;jpy; mike;Js;s Gtp ,ay;Gfspd; mikT gw;wp

ftdj;jpy; nfhs;sTk;.
² nrq;Nfhz Fj;jsT Kiw kw;Wk; rupTf; Fj;jsT Kiwiag; gad;gLj;Jk;

Kiw gw;wp ftdj;jpy; nfhs;sTk;.
² mstPl;L epiyaj;ij epyj;jpd; kPJ milahskpLk; Kiw gw;wp ftdj;jpw;

nfhs;sTk;.
² tlf;F jpiria rupahf njupT nra;ag;gl;Ls;sjh vd;gijf; ftdj;jpy;

nfhs;sTk;.
² mstPl;ilg; ngw;Wf; nfhs;Sk; Kiw kw;Wk; mtw;wpd; rupahd jd;ik

gw;wpAk; ftdj;jpy; nfhs;sTk;.
² fsg;gjpNtl;by; mstPLfisr; rupahf Fwpj;Jf; nfhs;Sk; Kiwiag;

gw;wp ftdj;jpy; nfhs;sTk;. Njit vdpd; mwpTWj;jy;fisg; ngw;Wf;
nfhs;sTk;.

² glk; / epyj;jpl;lg;glk; tiutjw;fhd nghUj;jkhd msTj; jpl;lnkhd;iwj;
njupT nra;Ak; Kiwiag; gw;wp mwpTWj;jy;fis toq;fTk;.

² epyj; jpl;lg;glk; tiuAk; Kiw gw;wp ftdj;jpy; nfhs;sTk;.
² Jiz juTfs; gw;wp ftdj;jpy; nfhs;sTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² tlf;F jpir rupahf ,Uj;jy;
² mstPLfisg; ngw;Wf; nfhs;sy; kw;Wk; Fwpj;Jf; nfhs;sy;
² epyj; jpl;lg; glj;ij msTj; jpl;lj;jpw;F tiujy;
² Jiz juTfis milahskpl;L ,Wjpahd jpl;lg;glj;ijg; ngw;Wf; nfhs;sy;

Kf;fpa tplak; :
² nrq;Nfhz Fj;jsT kw;Wk; rupTf; Fj;jsT Nghd;w nraw;ghLfs; ,uz;Lk;

cs;slq;ff;$bathW epyg;gFjpia njupT nra;jy; Ntz;Lk;.
² ,g; gupNrhjidf;fhf kl;lkhd epyg;gpuNjrnkhd;iwj; njupT nra;jy;

Ntz;Lk;.
² mstPl;ilg; ngw;Wf; nfhs;s Kd;G cgfuzq;fisg; guPl;rpf;f Ntz;Lk;.
² cgfuzq;fspd; Kf;fpaj;Jtj;ij vLj;Jf;fhl;b mtw;iw ghJfhg;ghf

gad;gLj;JtJ gw;wp tpsq;fpf; nfhs;sr; nra;jy; Ntz;Lk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 24 (5.1.2)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

mstPl;L epiyak; ,uz;bf;fhd nghUj;jkhd ,lj;ijj; njupT

nra;jy; (mt;tplq;fSf;fpilapy; fpilj; J}uj;ij msf;ff;$bajhf

,Uj;jy;)

mstPl;L epiyaq;fspy; Mg;G %yk; epyj;jpd; kPJ rupahf

milahskply; (Mg;G epyj;jpw;F Nkyhy; mikahjthW ,Uj;jy;)

tlf;F jpiriar; rupahf ,dq;fhzy;

mstPl;Lf; Nfhl;il fsg;gjpNtl;by; tiujy; (,ul;ilf; Nfhl;Lg;

gjpTKiw)

mstPl;Lf; Nfhl;by; G+uzkhd ePsj;ij msj;jy; (mz;zsthf

cm f;F)

mtw;iwr; rupahf fsg;gjpNtl;by; Fwpj;jy;

KjyhtJ mstPl;L epiyaj;jpw;Fupa FwpaPLfs; gad;gLj;jy;

xU jutpw;fhf nrq;Nfhz Fj;jsT ePsj;ij msj;jy; (FWfpa

J}uj;ijg; ngw;Wf; nfhs;sy;)

cupa mstPLfisf; Fwpj;jy; (mstPl;L Nfhl;bd; ePsk; kw;Wk;

Fj;jsT J}uk;)

rupTf;Fj;jsT Kiwapy; mstPl;ilg; ngwy;

mstPl;ilf; Fwpj;Jf;nfhs;sy;

nghUj;jkhd msTj; jpl;lnkhd;iwj; njupT nra;jy;

mstPl;Lf; Nfhl;il msTj; jpl;lj;jpw;F tiujy;

msTf;Nfhl;ilr; rupahd jpirf;F tiujy;

nrq;Nfhz Fj;jsT Kiwapy; mstPl;ilg; ngw;Wf; nfhz;l Gtp

,ay;Gfspd; mikit epyj;jpl;lg; glj;jpd; kPJ tiujy;

epyj;jpl;lg;glj;jpd; kPJ tiujy;

rupTf; Fj;jsT Kiwapy; mstPl;ilg; ngw;Wf; nfhz;l Gs;spfspd;

mikit> epyj;jpl;lg;glj;jpy; tiujy;

fl;blj;jpd; glj;ij milahskply;

kpd; tpsf;Ff; fk;gj;ij milahskply;

epyj; jpl;lg;glj;jpd; kPJ tlf;Fj; jpiria milahskply;

msTj;jpl;lj;ij milahskply;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; nraw;gly;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupa ,lj;jpy; itj;jy;

04

04

04

04

04

04

04

04

04

05

05

05

05

05

05

05

05

05

05

05

05

05

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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 nrad;Kiwr; nraw;ghLfs;

5.2.1 kunkhd;wpd; cauj;ijf; fzpj;jy;

Nju;r;rp 5 : epy msitapay; kw;Wk; kl;lq; fhzy; gw;wpa Nfhl;ghLfisf;
Nfl;lwpthu;.

Nju;r;rp kl;lk; 5.2 : epy msitapd; NghJ gad;gLj;Jk; gy;NtW mstPLfisAk;
mjw;fhfg; gad;gLj;jg;gLk; cgfuz tiffisAk; ngaupLthu;.

ghlNtis : 01

fw;ww;NgW : ² fpilj;jsq;fspy; Nfhzq;fisg; gad;gLj;jp kuj;jpd;
cauj;ijf; fzpg;gpLthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² rha;Tkhdpiag; gad;gLj;jp epiyf;Fj;Jf; Nfhzq;fis
msj;jy;.

² epiyf;Fj;Jf; Nfhzk; kw;Wk; fpilj;J}uj;ijg; gad;gLj;jp
kuj;jpd; cauj;ijf; fzpj;jy;.

mwpKfk; ( ² kuj;jpd; cauk;> Mw;wpd; mfyk;> Neubahf mstpl Kbahj
ePsk; my;yJ cauk; jPu;khdpg;gjw;F Vw;gLfpd;w re;ju;g;gj;jpy;
NtW ePsk; my;yJ Nfhzq;fis mse;J jpupNfhz fzpj
#j;jpuq;fisg; gad;gLj;jp cupa ePsk; my;yJ cauk;
fzpg;gplg;gLfpd;wd.

Nfhl;ghL ( ² epiyf;Fj;J J}uk; jPu;khdpg;gjw;F Vw;gLk; re;ju;g;gj;jpd;NghJ
epiyf;Fj;Jf; Nfhzk; kw;Wk; fpilj;J}uq;fis mse;J
jpupNfhz fzpj #j;jpuj;ijg; gad;gLj;jp fPo;f;fhZk;

epiyf;Fj;Jj; J}uj;ijf; fzpg;gpl KbAk;.

d -cgfuzk; kw;Wk; kuj;jpw;fpilapyhd fpilj; J}uk;

 -rha;Tkhdp %yk; kuj;jpd; cr;rpf;F msf;fg;gl;l Vw;wf;

Nfhzk;

H -kuj;jpd; cauk;

h
1

-fpilf;NfhL kuj;ij FWf;F ntl;Lk; ,lj;jpw;F kuj;jpd;

mbapypUe;J cauk;

h
2

-fpilf;NfhL kuj;ijf; FWf;Fntl;Lk; ,lj;jpypUe;J kuj;jpd;

cr;rpf;F cs;s J}uk;

ABC-nrq;Nfhz Kf;Nfhzpf;fhd

d

h
1

h
2 H ^kuj;jpd; cauk;&

C

BA
 fpilf;NfhL



vjpu;g;gf;fk;

maw; gf;fk;
tan  2hBC

AB d
 



nghwpapay; njhopDl;gtpay;                            nrad;Kiwr; nraw;ghl;L topfhl;b

juk; 13 89

h
2
 = d  tan ( )

kuj;jpd; cauk; (H) = h
1
 + h

2

Njitahd cgfuzq;fSk; nghUl;fSk;:

² rha;Tkhdp (clinometer)

² 20 m / 30 m msT ehlh (20 m / 30 m measuring tape)

² ku / rPnke;J Mg;G (wooden or cement pegs)

² tupirg;ghl;Lf; Nfhy; / tPr;Rf; fk;gk; (ranging poles)
² jhd;rd; ngWkhdj;ij mwpe;J nfhs;tjw;F jpupNfhzfzpj

ml;ltiz (trignometric table)

Kiwapay; ( ² kl;lkhd gpuNjrj;jpy; mike;Js;s 10m msT cau Neuhd jz;L cs;s

kunkhd;iw njupT nra;J nfhs;sTk;.

² kuj;jpypUe;J fpilj;J}uk; 10m msTila ,lnkhd;iwj; njupT nra;J

mt;tplj;ij ku / rPnke;J Mg;G %yk; epyj;jpy; milahskpLf.
² mt;tplj;jpy; Neuhf ,Uf;FkhW rha;Tkhzp %yk; kuj;jpd; cr;rpg; gf;fk;

ghu;f;fTk;. mg;NghJ ngwg;gLk; epiyf;Fj;Jf; Nfhzj;ij ̂  & vdf; Fwpf;fTk;.
² rha;Tkhdpiaf; fpilahf itj;J mjD}lhf mtjhdpj;J mg; ghu;itf;

Nfhl;il kuj;ijf; FWf;F ntl;Lk; ,lj;ij (B) vd milahskpLf.

² 20m my;yJ 30m  msT ehlh %yk; Mg;gpy; ,Ue;J (B) f;F cs;s

fpilj;J}uj;ij (d) mse;J nfhs;sTk;.

² kuj;jpd; mbapypUe;J B Gs;spf;F cs;s epiyf;Fj;Jj; J}uk; (h
1
) mse;J

nfhs;sTk;.

² jpupNfhz fzpjg; ngWkhdj;ijg; gad;gLj;jp h
2
 fhd ngWkhdj;ijg;

ngw;Wf; nfhs;sTk;. (Nkw;$wpa Nfhl;ghl;bw;F Vw;g)

² kuj;jpd; cauk; (H) = h
1
 +h

2
 %yk; fzpg;gply;

mtjhdpg;gpw;fhd topfhl;ly; :
² ,g;gupNrhjid kl;lkhd gpuNjrnkhd;wpy; Nkw;nfhs;sf;$bathW jpl;lkpLf.
² epyj;jpy; Neubahf Nkyhy; njd;glf;$ba kuk; my;yJ kpd; tpsf;Ff;

fk;gk; xd;iw ,jw;fhfg; gad;gLj;jTk;.
² rha;Tkhdpiag; gad;gLj;jp Nfhzj;ij mstpLk; Kiwia mtjhdpf;fTk;.
² fzpg;gply; nra;Ak; Kiw gw;wp ftdj;jpy; nfhs;sTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² cauj;ij Neubahf msf;ff;$ba J}zpd; cauk; msT ehlhtpdhy;

mse;J tpilia xg;gPL nra;aTk;. ,q;F epiyf;Fj;jhd mstPLfisg;
ngWk;NghJ gf;fj;jpy; cs;s kpd; tlq;fisg; gw;wp ftdj;jpy; nfhs;sTk;.

Kf;fpa tplak; :
² rha;Tkhdpiag; gad;gLj;Jtjw;F Kd;G mjd; rupahd jd;ik gw;wp

mtjhdpf;Ff.

² cgfuzq;fspd; ghJfhg;G njhlu;ghf ftdj;jpy; nfhs;sTk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 25 - (5.2.1)

cauj;ij msg;gjw;Fg; nghUj;jkhd kunkhd;W fhzg;gLk;

Nkl;Lepynkhd;iwj; njupT nra;jy;

Njitahd nghUl;fs; cgfuzq;fisj; njupT nra;jy;

gad;gLj;Jk; ,lj;ij Mg;gpl;L milahsg;gLj;jy;

kuj;jpd; ghu;itf; Nfhl;by; ,Ue;J rha;Tkhdp itf;fg;gl;Ls;s

,lj;jpw;fhd Neu;Nfhl;Lj; J}uj;ij msj;jy;

kuj;jpd; mbapy; ,Ue;J ghu;itf; Nfhl;bd; milahskplg;gl;l

Gs;spf;fhd J}uj;ij mse;J Fwpj;Jf; nfhs;sTk;.

kuj;jpd; cauj;;ij jpuNfhz fzpjf; fzpj;jYf;Fg; gad;gLj;jy;

² ngw;Wf; nfhs;sg;gl;l juTfspd; mbg;gilapy; gad;gLj;j

Ntz;ba jpuNfhzfzpj #j;jpuj;ij Fwpj;Jf; nfhs;sy;

² jpupNfhz fzpj tha;g;ghl;bidg; gad;gLj;jp Fwpj;j Nfhzj;jpd;

ngWkhdj;ijf; fz;lwpjy;

jpupNfhz fzpj fzpg;gPl;bidg; gad;gLj;jp kuj;jpd; cr;rpapy;

,Ue;J ghu;itf; Nfhl;bd; Clhf milahskplg;gl;l Gs;spf;Nfhz

J}uj;ijf; fzpj;jy;

fzpg;gPl;bd; %yk; kuj;jpd; cauj;ijg; ngw;Wf; nfhs;sy;.

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; nraw;gly;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

04

04

05

10

10

05

10

10

10

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

5.2.2 Mw;nwhd;wpd; mfyj;ijf; fzpg;gply;

Nju;r;rp 5 : epy msitapay; kw;Wk; kl;lq; fhzy; gw;wpa Nfhl;ghLfisf;
Nfl;lwpthu;.

Nju;r;rp kl;lk; 5.2 : epy msitapd; NghJ gad;gLj;Jk; gy;NtW mstPLfisAk;
mjw;fhfg; gad;gLj;jg;gLk; cgfuz tiffisAk; ngaupLthu;.

ghlNtis : 01

fw;ww;NgW : ² fpilj;jsj;jpd; Nfhzj;ijg; gad;gLj;jp Mw;wpd; mfyj;ijf;
fzpg;gpLthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² jpNahliyw;iwg; gad;gLj;jp fpilf;Nfhzj;ij msj;jy;
² fpilf;Nfhzk; kw;Wk; fpilj;J}uj;ijg; gad;gLj;jp Mw;wpd;

mfyj;ijf; fzpg;gply;.

mwpKfk; ( ² VjhtJ ,U ,lq;fSf;fpilapy; fpilj; J}uj;ij Neubahf
msg;gjw;F Kbahj re;ju;g;gj;jpy; fpilf;Nfhzk; kw;Wk; NtW
J}uj;ij mstpLtjd; %yk; fhzf;$ba cupa J}uj;ijf;
fzpg;gpl KbAk;.

Nfhl;ghL (

AB = d - Mw;wpd; mfyk;

d
1
-Mw;wpd; mfyk; fhl;lf;$ba Nfhl;bf;F nrq;Fj;jhf mikAk;

Nfhl;by; mikaf;$ba C Gs;spf;F A ,ypUe;J J}uk;

 -C y; mikfpd;w jpNahliyw;W %yk; ngwg;gLfpd;w CA

kw;Wk; CB ,ilapy; mikAk; Nfhzk;.

Nkw;$wpa thrpg;gpd; %yk;

d
1
 d; ePsj;ij msT ehlhnthd;wpdhy; msg;gJld;   ,d;

ngWkhdk; jpNahliyw;W %yk; mstplg;gLk;. mjw;F Vw;g 

Nfhzj;jpw;fhf jhd; (tan) ngWkhdk; jpupNfhz fzpj ml;ltiz

%yk; ngw;W Nkw;$wpa Mw;wpd; mfyj;ij (d) fzpg;gpl KbAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² jpNahliyw;Wld; Kf;fhyp (theodolite with tripod)

² 20 m / 30 m msT ehlh (20 m / 30 m measuring tape)

² ku $ rPnke;J Mg;G (wooden or cement pegs)

A

d

BC
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² tupirg;ghl;Lf; Nfhy; / tPr;Rf; fk;gk; (ranging poles)

² jpupNfhzfzpj ml;ltiz (trignometric table)

Kiwapay; ( ² MW xd;wpd; mikit fhl;lf;$bathwhd ,UNfhLfis ghlrhiyg; G+kpapy;
kl;lkhd gpuNjrnkhd;wpy; milahskpLf. Mw;wq;fiu ,U gf;fKk; Mw;Wf;F

nrq;Fj;jhf A> B vDk; ,U Gs;spfspy; Mg;G %yk; epyj;jpy;

milahskplTk;.

² Kf;fhypia A Gs;spd; kPJ ikaj;jpy; mikAkhW itf;fTk;. ,q;F
Kf;fhypapd; fhy;fspd; mikT A Gs;spapypUe;J rk J}uj;jpy; miktJ
Vida tplaq;fSf;F ,yFthdjhFk;.

² jpNahliyw;iw Kf;fhypapd; kPJ nghUj;Jjy;

² jpNahliyw;iw A Gs;spapd; kPJ ikag;gLj;jy;. ,jw;fhf J}f;F Fz;L

my;yJ cgfuzj;jpy; cs;s ghu;itf; Fz;L E}w;wl;L (optical plummet)
gad;gLj;j KbAk;. Fz;L E}y; %yk; jpNahliyw;iw kj;;jpag;gLj;Jk;
NghJ Kf;fhypapd; eLtpy; Fz;L E}iyj; J}f;fp Fz;L E}ypd; GtpaPu;g;gpd;

fPo; (gravity) RahjPdkhf tpOtjw;F ,lkspf;fTk;. mjd; gpwF Kf;fhypapd;

fhy;fSf;F mikitr; rPu;nra;J Fz;bd; Edp ''A'' Gs;spapd; kPJ tpOtjw;F
Vw;g mikitg; ngw;Wf; nfhs;sTk;.

² ghu;itf; Fz;L E}w;wl;ilg; gad;gLj;jp cgfuzj;ij ikag;gLj;Jk; NghJ
ghu;itf; Fz;L E}w;wl;by; mtjhdpg;gtupd; fz;iz itf;Fk; NghJ
mtUf;F epyj;jpd; cz;ikahd Njhw;wk; Gyg;gLk;. mg;NghJ cgfuzk;
jw;NghJ ikag;gLj;jpAs;s ,lj;ij ,dq;fhz KbAk;. mjd; gpwF epyj;jpy;
mstPl;L epiya mikTld; xg;gpl;L gUkl;lhf cgfuzj;ij ikag;gLj;Jk;

tifapy; Kf;fhypia cupa jpirf;F mirf;f Ntz;Lk;.

A

d

B

Kf;fhypapd; fhy;fspd; mikT
A

x

x

x

Kf;fhyp

mstPl;L epiyak;

Fz;Lld; E}y;

ghu;itf; Fz;L E}w;wl;L

jpNahliyw;W
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² mLj;jjhf nra;a Ntz;ba ghu;itf; Fz;L E}w;wl;L ika mstPl;L
epiyaj;Jld; Neu;tupirg;gLj;jy;. ,jw;fhf Kf;fhypapd; xU fhiy epyj;Jld;
Cd;wp nghUj;jp kw;iwa ,U fhypdhYk; cgfuzj;ij NkNy cau;j;jp
ghu;itf; Fz;L E}w;wl;bd; %yk; mtjhdpj;J cgfuzj;ij nkJthf A
mstpl;L epiyaj;jpd; miktpy; ghu;itf; Fz;L E}w;wl;L ikaj;Jf;F
nfhz;L nry;yTk;. mjd; gpwF Kf;fhypapd; fhy;fis epyj;Jld; nghUj;jTk;.

² ,r; nraw;ghl;bd; ,Wjpay; cgfuzk; A kPJ ikag;gLj;jg;gl;bUf;Fk;.
mLj;jjhfr; nra;a Ntz;baJ cgfuzj;ij kl;lkhf;fyhFk;. ,jw;fhf
kl;lkhf;fy; jpUif gad;gLj;j KbAkhdhYk; kl;lj;jpUif rPu;nra;Ak;
NghJ cgfuzj;jpd; ikag;gLj;jypd; mikT NtWgLk;. ,jdhy;
cgfuzj;jpd; kl;lf; Fkpopia mjd; ikaj;jpw;F vLg;gjw;fhf Kf;fhypapd;
ghjq;fspd; cauj;ij rPu; nra;aNtz;Lk;. rhjhuzkhf jpNahliyw;wpy;

tl;ltbthd kl;lf; FkpopAk;> Fkpo; FohAk; (bubble tube) fhzg;gLk;.

,q;F cgfuzk; rupahf kl;lkhf;fg;glhikapdhy; Muk;g re;ju;g;gj;jpy;
kl;lf;Fkpo; fPo;f;fhZk; mikg;gpy; ,Uf;ff; $Lk;.

² Fkpo; Foha; Kf;fhypapd; xt;nthU ghjj;jpd; topNa fhzf;$bathW
xOq;Fnra;J mg;ghjj;jpd; cauk; rPu; nra;ag;gLfpd;wd.

² Fkpo; Foha; Gs;spapd; / mr;R kl;lf; Fkpopd; mikit mtjhdpj;J mJ
ikaj;jpw;F tUk; tiuapy; ghjj;jpd; cauk; rPu;nra;ag;gLk;.

² ,r;nraw;ghL vy;yhg; ghjq;fspYk; nra;tjdhy; kl;lf;Fkpio mjd;
ikaj;jpw;F ngw Kbfpd;wd.

² ,r; nraw;ghl;ilr; nra;Ak; NghJ tl;ltbthd kl;lf;Fkpo; Kiwahf
mjd; ikaj;jpw;F tUfpd;wJ. ,Wjpapy; kl;lf; Fkpopd; mikT fPo;
cs;sthW ,Uj;jy; Ntz;Lk;.

A mstPl;L epiyaj;jpd; mikT

tl;l tbthd kl;lf;Fkpo;

(Muk;g re;ju;g;gj;jpy;)





kl;lf;Fkpo;

Fkpo; Foha;

(Muk;g re;ju;g;gj;jpy;)

ghu;itf; Fz;L E}w;wl;L ikak; (optical plummet)



ghu;itf; Fz;L E}w;wl;L ikak;

A mstPl;L epiyaj;jpd; mikT

kl;lf;Fkpo;
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² ,J tiuapy; cgfuzk; A vdpd; epyj;jpd; kPJ ikag;gLj;jp

kl;lkhf;fg;gl;Ls;sJ. ,g;NghJ cgfuzj;jpd; thrpg;ig ngWtjw;F
Maj;jkhFjy;.

² cgfuzk; A miktpd; Nehf;fkhdJ AB NfhL nrq;Fj;Jf;Nfhnlhd;iw

epu;khzpg;gjw;fhFk;. vdpd; ,q;F cgfuzj;jpy; B gf;fj;jpw;F fpilf;Nfhzg;

ngWkhdk; 000 00Z 00ZZ fhzg;glNtz;Lk;. ,f; fpilf;Nfhzk; 000 mikf;Fk;

nraw ;ghL gw;wp mLj;jjhf ftdk; nrYj;jTk; . rhjhuzkhf

jpNahliyw;nwhd;W Nky; jl;L (upper plate) kw;Wk; fPo; jl;L (lower

plate) Nghd;w ,U gFjpfisf; nfhz;lJld; fPo; jl;bd; kPJ Nfhzkhdp

nghUj;jg;gl;Ls;sJ. Kjypy; Ntdpau; msTj;jpl;lj;jpd; %yk; 00Z00ZZ Mf

jahu; nra;aTk;. mjd; gpwF fPo; jfl;il rpiwg;gLj;jp cgfuzj;jpd;

fpilf; Nfhzk; gUkl;lhf 000 MFk; tiu Nky; jl;il Row;wp Nky; jl;il

rpiwg;gLj;Jf. mg;NghJ Nfhzk; fPof;fhZkhW fhl;rpaspf;Fk;.

² vt;thwhapDk; ,Jtiuapy; fpilf;Nfhzk; rupahf 00000Z00ZZ ,y;iy. mjd;

gpwF Nky; jfl;bd; jpUFfisr; Row;Wtjd; %yk; fpilf;Nfhzj;jpd;

ngWkhdk; rupahf 00000Z00ZZ mikf;fg;gLfpd;wd. mg;NghJ Nfhzk;

fPo;f;fhZkhW fhl;rpaspf;Fk;.

² ,r; re;ju;g;gj;jpd;NghJ ,U jfl;LfisAk; rpiwg;gLj;jp cgfuzj;jpd;

fpilf;Nfhzk;  00000Z00ZZ MFk;. mjd; gpwF fPo; jfL ,yFgLj;jp

njhiyf;fhl;bia  B gf;fj;jpw;F <LgLj;jp mijAk; rpiwg;gLj;jTk;. mg;NghJ

A ,Ue;J B gf;fj;jpwF fpilf;Nfhzk;  00000Z00ZZ MFk;.

00Z 00ZZ
10 20 30 40 50 0

 00

60

10 20 30 40 50 60 0

 00

gpujhd mstPL Ntdpau; mstPL

00ZZ

tl;l tbthd kl;lf;Fkpo; Fkpo; Foha;

gpujhd mstPL Ntdpau; mstPL

B

00 000Z00ZZ

A
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² mjd; gpwF Nky; jfl;ilj; jsu;j;jp fpilf;Nfhzk; 90000Z00ZZ MFk; tiu

njhiyf;fhl;bahy; Row;wTk; Nky; jfl;il rpiw gpbf;fTk;.

² mf;Nfhl;bd; topNa tupirg;ghl;Lf; Nfhy;fis ehl;b AB f;F nrq;Fj;Jf;
Nfhnlhd;iw epu;khzpj;Jf; nfhs;s KbAk;. ,q;F cgfuzj;ij
nray;gLj;Jgtupd; %yk; mtupd; ghu;itf; Nfhl;bd; kPJ tupirg;ghl;Lf;

Nfhiy mikj;Jf; nfhs;s Ntz;Lk;. AC J}uk; gUkl;lhf 5m (d
1
) msT

MFkhW C Gs;spia NkNy cs;s Nfhl;bd; kPJ mikf;fTk;.

² mjd; gpwF cgfuzj;ij C ,d; kPJ mikj;J ikag;gLj;Jjy; kw;Wk;

kl;lkhf;fy; nra;ag;glNtz;Lk;. ,q;F vkf;F Njitg;gLtJ CA kw;Wk;

CB NfhLfSf;F ,ilapy; cl;Nfhzq;fis msg;gjhFk;.

,f;Nfhzj;ij msg;gjw;fhf A gf;fj;jpw;F cgfuzj;jpd; fpilf;Nfhzj;ij

00000Z00ZZ MFkhW mikj;J fPo; jfl;il rpiw gpbf;fTk;. Nky; jfl;ilj;

jsu;j;Jtjd; %yk; njhiyf;fhl;bia Row;wp C gf;fj;jpw;F jpUg;gp cupa

Nfhzk; ( ) msf;fTk;. d
1
  d; J}uj;ijAk; msf;fTk;. mjd; gpwF

Nfhl;ghl;by; cs;sthW fzpg;gPL nra;J Mw;wpd; mfyj;jpw;fhd

ngWkhdj;ijg; ngw;Wf; nfhs;s KbAk;.

mtjhdpg;gpw;fhd topfhl;ly; :
² kl;lkhd gpuNjrnkhd;wpy; MW xd;iwf; fhl;lf;$bathW mjd; mikg;ig

milahskpLf.
² jpNahliyw;iwf; ifahSk; tpjk; gw;wp ftdk; nrYj;jTk;.
² fzpg;gpLjy; nra;Ak; Kiw gw;wpf; ftdQ; nrYj;jTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:

² NkNy milahskpl;l ,U ,lq;fisAk; ( A kw;Wk; B) ,ilapy; fpilj;J}uk;

(d) Neubahf mse;J nfhs;sTk;.

Kf;fpa tplak; :
² jpNahliyw;iw gad;gLj;Jtjw;F Kd;G mjd; nraw;ghl;ilg; gw;wp guPl;rpj;Jf;

ghu;f;fTk;.

² cgfuzq;fspd; ghJfhg;G gw;wp ftdj;jpw; nfhs;sTk;.

² cgfuzj;ijg; gad;gLj;jpa gpwF kPs itf;Fk; Kiw gw;wp ftdj;jpy;

nfhs;sTk;.

B

00 000Z00ZZ

A

90
0 00

Z0
0Z
Z

B

d
A

d
1

C
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 26 - (5.2.2)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

Kf;fhypia rupahf mikj;jy; (A apd; kPJ)

jpNahliyw;iwr; rupahf ikag;gLj;Jy; (A apd; kPJ)

jpNahliyw;iwr; rupahf kl;lkhf;fy; (A apd; kPJ)

fpilf;Nfhzj;ij 000 ahf;Fjy; (AapypUe;J B gf;fj;jpw;F)

d
1
 J}uj;ij msj;jy; (AC apd; J}uk;)

C apd; kPJ Kf;fhypiar; rupahf mikj;jy;

jpNahliyw;iwr; rupahf ikag;gLj;jy; (C apd; kPJ)

jpNahliyw;iw rupahf kl;lkhf;fy; (C apd; kPJ)

fpilf;Nfhzj;ij 000 ahf;Fjy; (C apypUe;J A gf;fj;jpw;F)

ACB cs;slf;fpa Nfhzj;ij msj;jy; (mz;zsthd ghiff;F)

AB apd; J}uj;ijf; fzpg;gpLjy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; nraw;gly;

tsq;fis rpf;fdkhfg; gad;gLj;jy;

Ntiy Kbe;jJk; fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J

cupathW fsQ;rpag;gLj;jp itj;jy;

05

05

10

10

05

05

05

10

10

06

10

10

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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  nrad;Kiwr; nraw;ghLfs;

5.3.1 rq;fpyp mstPl;L Kiwiag; gad;gLj;jp rpwpa epyg;gFjpnahd;iw mse;J
mjd; epyj;jpl;lg;glnkhd;iw xOq;F nra;jy;

Nju;r;rp 5 : epy msitapay; kw;Wk; kl;lq; fhzy; gw;wpa Nfhl;ghLfisf;
Nfl;lwpthu;.

Nju;r;rp kl;lk; 5.3 : rq;fpyp msit Kiwiag; gad;gLj;Jthu;.

ghlNtisfs; : 04

fw;ww;NgWfs; : ² rq;fpyp msit Kiwiag; gad;gLj;jp rpwpa epyg;
gFjpnahd;iw mse;J mjd; epyj;jpl;lg; glj;ij xOq;F
nra;thu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² rpwpa epyg;gFjpnahd;iw msg;gjw;Fj; Njitahd mstPl;L
epiyaq;fisAk; kw;Wk; mstPl;Lf; NfhLfSf;fhd
nghUj;jkhd ,lj;ijAk; njupT nra;jy;.

² rq;fpyp mstPl;bd; NghJ Kf;Nfhzp mikg;igg; gad;gLj;Jk;
Kiw gw;wpa fUj;Jf;fisg; ngw;Wf; nfhs;sy;.

² mstPl;Lf; NfhLfspy; ,Ue;J Gtp ,ay;GfSf;fhd
Fj;jsTfisg; ngwy;.

² ,Wjpahd epyj;jpl;lg; glj;jpw;fhd nghUj;jkhd msTj;
jpl;lnkhd;iwj; njupT nra;jy;

² epyj;jpl;lg;glj;ij msTj; jpl;lj;jpw;F tiue;J G+u;j;jp nra;jy;.

mwpKfk; ( ² rpwpa fhzpg;gFjpnahd;iw msg;gjw;fhf kpfTk; ,yFthd>
vspa kw;Wk; rupahd Kiwnahd;whf rq;fpyp msitapay;
Kiwiaf; Fwpg;gplyhk;. ,q;F mstPl;L epiyaq;fs; rpytw;wpd;
%yk; cupa epyg;gFjpapd; kPJ Kf;Nfhzp my;yJ gy
Kf;Nfhzpfs; mikf;fg;gLfpd;wd. mjd;gpwF mt; mstPl;Lf;
NfhLfspy; ,Ue;J fl;blj;jpd; vy;iy> fhzpapd; vy;iy
Nghd;w Gtp ,ay;GfSf;fhd mstPLfs;> Fj;jsT Kiw
%yk; fhl;lg;gLfpd;wd. mstPl;bd; rupahd jd;ikia
guprPyidf;fhf guprPyidf; NfhL mikg;gJk; mjw;fhf
mstPl;ilg; ngWtJk; ,jw;fpilapy; nra;J nfhs;s Ntz;Lk;.
mj;Jld; ,t; mstPLfisr; rupahf fsg; gjpNtl;by; gjpe;J
nfhs;tJ kpf Kf;fpakhFk;. mjd; gpwF cupa epyg; gFjpapd;
epyj; jpl;lg;glj;ij tiutjw;fhf nghUj;jkhd msTj;
jpl;lj;ij njupT nra;jy; Ntz;Lk;. ,Wjpapy; jpl;lg;glf;
fljhrpapy; tpw;fis ntl;Ltjd; %yk; Kf;Nfhzpia tiue;J
guprPypidf; Nfhl;bd; mstPl;bd; %yk; mstpd; rupahd
jd;ikiag; guprPypj;J mstPl;Lf; NfhL %yk; Fj;jsT
mstPl;il milahskpLtjd; %yk; epyj; jpl;lg;glj;ij

xOq;F nra;ag;gLfpd;wd.

Nfhl;ghL ( ² rq;fpyp mstPl;bd; NghJ Neu;Nfhl;L mstPl;Lld; kl;Lk;
mstPl;Lr; nray;Kiwfs; Nkw;nfhs;sg;gLfpd;wd. gy;;NtW
gy;Nfhzp epu;khzpg;Gf;fs; gw;wp ftdpf;Fk; NghJ Neu;Nfhl;L
mstPl;ilg; gad;gLj;jp kl;Lk; tiuaf; $ba xNunahU
gy;Nfhzp Kf;NfhzpahFk;. Kf;Nfhzpapd; %d;W ghjq;fspd;
ePsk; jug;gl;bUg;gpd; xU ghjj;ij rupahf tiue;J mjd;
,U Kidfspy; ,Ue;J cupa J}uq;fspy; tpw;fis tiue;J
mit FWf;F ntl;Lk; Gs;spapy; Kf;Nfhzpapd; %d;whtJ
cr;rpia mikj;J Kf;Nfhzpia mikf;f KbAk;. ,jd;gb
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rq;fpyp mstPl;by; Kf;NfhzpAld; kl;Lk; mstPl;Lr;
nray;Kiwia nra;aKbAk;. vdNt> rq;fpyp msitapd;
Nfhl;ghL Kf;Nfhzpaikg;ghFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:Njitahd cgfuzq;fSk; nghUl;fSk;:Njitahd cgfuzq;fSk; nghUl;fSk;:Njitahd cgfuzq;fSk; nghUl;fSk;:Njitahd cgfuzq;fSk; nghUl;fSk;:
rq;fpyp msitapd; NghJ mjd; ngaUf;F Vw;g mstPl;Lr;
nray;Kiwf;fhf rq;fpyp gad;gLj;j Ntz;Lk;. mj;Jld;
gad;ghl;bf;F rpukk; vd;gjdhy; jw;fhyj;jpy; rq;fpypf;Fg; gjpyhf
msT ehlh gad;gLj;jg;gLfpd;wd.

² 30 m / 50 m msT ehlh (30 m/ 50 m measuring tape)

² 10 m / 20 m msT ehlh (10 m/ 20 m measuring tape)

² tupirg; ghl;Lf;Nfhy; 3 (3 ranging poles)

² ku / rPnke;J Mg;G (wooden or cement pegs)

² fsg; gjpNtL (field book)

² tiuAk; cgfuzk; kw;Wk; fljhrp (drawing tools and papers)

Kiwapay;Kiwapay;Kiwapay;Kiwapay;Kiwapay; ( ² xU my;yJ ,U fl;blq;fs; cl;gl;;lthW epyg; gFjpnahd;iw njupT
nra;J nfhs;f

² #upad; cjpf;Fk;> kiwAk; jpir %yk; cupa fhzpapd; tlf;Fj; jpiria
mwpe;J nfhs;sTk;. (gpuNahfr; nraw;ghL ,y. 5.1.1 nra;ag;gl;l gpufhuk;)

² fhzpiar; Rw;wpj; jpupe;J fhzpapd; vy;iyfspd; jd;ik> Gtp ,ay;Gfspd;
mikT fhzpapd; tbtk; Nghd;w tplaq;fs; njhlu;ghf gUkl;lkhd
jfty;fisg; ngw;Wf;nfhz;L fljhrpapy; cupa fhzpapd; guprPyidf;

Fwpg;ig / Nrhjid tiuig (prospection diagram) xOq;F nra;aTk;.

² fhzpapd; Nrhjidf; Fwpg;G kw;Wk; fhzpiar; Rw;wp ngwg;gl;l jfty;fSf;F

Vw;g Kf;Nfhzj;ij mikj;Jf; nfhs;Sk; Kiwiag; gw;wp fUj;Jf;fisg;
ngw;Wf; nfhs;sTk;. ,q;F mikj;Jf; nfhs;Sk; Kf;Nfhzpfspd; msit
,ad;wsT Fiwj;Jf; nfhs;sNtz;Lk;.

kjpy;

Ma;T$lk;

fzpj $lk;

t
ghlrhiyj; Njhl;lg; gFjpnahd;wpd;ghlrhiyj; Njhl;lg; gFjpnahd;wpd;ghlrhiyj; Njhl;lg; gFjpnahd;wpd;ghlrhiyj; Njhl;lg; gFjpnahd;wpd;ghlrhiyj; Njhl;lg; gFjpnahd;wpd;

js tupg;glk;js tupg;glk;js tupg;glk;js tupg;glk;js tupg;glk;

Ntyp

A

B

C

z

y

x

B

C

z

y

x
epyj; jpl;lj;jpd; kPJ Kf;Nfhzp

tiujy;

cz;ik Kf;Nfhzpapd; msT

VjhtJ msTj;jpl;lj;jpw;F mika



nghwpapay; njhopDl;gtpay;                            nrad;Kiwr; nraw;ghl;L topfhl;b

juk; 13 101

njupT nra;tJ gw;wpf; ftdj;jpw; nfhs;sTk;.
² thrpg;Gf;fisg; ngw;Wf; nfhs;Sk; Kiw> mtw;iw Fwpj;Jf; nfhs;Sk;

Kiw gw;wp mtjhdpf;fTk;.
² guprPyidf; Nfhl;ilg; gad;gLj;JtJ gw;wp fye;JiuahlTk;.
² epyj; jpl;lj;jpw;Fg; nghUj;jkhd epyj;jpd; msit (gug;G) njupT nra;tJ

njhlu;ghf ftdj;jpw; nfhs;sTk;.
² epyj;jpl;lg;glk; tiujy; kw;Wk; Jizj; juTfis milahskply; njhlu;ghf

mtjhdpf;fTk;.
jPu;tpw;fhd mwpTWj;jy;fs;:

² jpir fhl;biag; gad;gLj;jp tlf;Fj; jpiria ,dq;fz;L mstPl;Lf;fhfg;
gad;gLj;jpa tlf;Fj; jpirf;F ,ilapYs;s NtWghl;il mwpaTk;.

² guprPyidf; Nfhl;bd; topNa mstPl;bd; rupahd jd;ikia fzpg;gplTk;.
² fhzpapd; js tupg;glj;ijg; gw;wp Njbg; ghu;f;fTk;.

Kf;fpa tplak; : ²  cgfuzq;fspd; ghJfhg;G gw;wp mwpTWj;jTk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 27 - (5.3.1)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

fhzpapd; jstupg;glj;ijr; rupahf tiue;J nfhs;sy;

mstPl;L ,lq;fs; mike;Js;s Kiw (fpil J}uj;ij

mstplf;$bajhf ,Uj;jy;> Fj;jsT J}uj;ij ,yFthf

mstplKbAkhf ,Uj;jy;)

gpujhd mstPl;Lf;Nfhl;bd; ePsj;ij msj;jy; (mz;zsthf 10

nr.kPf;F)

gpujhd mstPl;Lf; Nfhl;il tiujy;. (,ul;ilf;Nfhl;L gjpT Kiw)

mjd; ePsj;ij rupahff; Fwpj;jy;

kw;iwa mstPl;Lf;NfhLfspd; ePsj;ij msj;jy; (mz;zsthf

10 nr.kPf;F)

mf;Nfhl;ilr; rupahf tiujy;

ePsj;ij rupahff; Fwpj;jy;

guprPyidf; Nfhl;bd; gad;ghLk;> kw;Wk; ePsj;ij msj;jy;

ePsj;ijf; Fwpj;jy;

mstPl;ilg; ngw;Wf; nfhs;sy; (Fj;jsT) ,U jutpw;fhf kl;Lk;

ftdj;jpy; nfhs;sTk;.

mstPl;ilf; Fwpj;Jf; nfhs;sTk;.

fsg;gjpNtl;bd; J}a;ik

msTj; jpl;lj;ij; njupT nra;jy;

gpujhd msTf; Nfhl;il msTj;jpl;lj;jpw;F tiujy;

kw;iwa Nfhl;ilAk; msTj;jpl;lj;jpw;F tiujy;

njupe;j ,uz;L juTfisr; rupahff; Fwpj;jy;

epyj;jpl;lg;glj;ijg; G+uzg;gLj;jy;. (vy;iyia ,izj;J)

Jizj;juTfis milahskply;

,Wjpahd epyj;jpl;lg;glj;jpd; rupahd jd;ik

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

fUtpfs; cgfuzq;fisr; Rj;jg;gLj;jp cupa ,lj;jpy; itj;jy;

03

03
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 nrad;Kiwr; nraw;ghLfs;

5.5.1 kl;lq;fhzy; Nfhl;ghl;bidg; gad;gLj;jp FWfpa tPjpg; gFjpnahd;wpd;
neLf;F ntl;LKfj;ij xOq;F nra;jy;

Nju;r;rp 5 : epy msitapay; kw;Wk; kl;lq; fhzy; gw;wpa Nfhl;ghLfisf;
Nfl;lwpthu;.

Nju;r;rp kl;lk; 5.5 : FWfpa tPjpg; gFjpapd; ePs;ntl;LKfj;ij xOq;F nra;tjw;F
kl;lq;fhzy; Nfhl;ghl;il gad;gLj;jpf; nfhs;thu;.

ghlNtisfs; : 06

fw;ww;NgWfs; : ² FWfpa tPjpg; gFjpapd; neLf;F ntl;L Kfj;ij tiutjw;fhf
thrpg;G kw;Wk; mstPLfisg; ngw;Wf; nfhs;thu;.

² ngw;Wf; nfhs;sg;gl;l mstPLfisf; Fwpj;J kl;lq;fhzy;
Vl;Lg; gf;fnkhd;iw (page) jahu; nra;thu;.

² FWfpa tPjpg; gFjpapd; neLf;F ntl;LKfj;ij tiuGj; jhspy;
vOjpf; fhl;Lthu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² kl;lq;fhzy; cgfuzj;ij rupahd Kiwapy; epyj;jpd; kPJ
mikj;jYk;> thrpg;igg; ngw;Wf; nfhs;sYk;.

² kl;lq;fhzy; gf;fnkhd;iw jahu;nra;jy;
² ePs; ntl;LKfnkhd;iw tiuGj;jhspy; tiuthu;.

mwpKfk; ( ² gy;NtW epu;khzpg;G njhlu;ghd tplaq;fspy; cupa Ntiyj;
jsj;jpy; gy ,lq;fspy; Vw;wkhd ,lq;fspd; mstPLfisg;
ngw ;Wf ;  nf hs ;s kl ; lq ;f hzy ;  nray ;  Kiw
gad;gLj;jg;gLfpd;wd.

Nfhl;ghL ( ² kl;lq;fhzy; cgfuzk; fpilj;jsnkhd;iw epu;khzpj;Jj; jUk;.
mj;jsj;jpw;F Vw;g kl;lq;fhz; msT Nfhypdhy; thrpg;igg;
ngw;W epyj;jpd; khw;wpa kl;lk; njupe;j ,lj;jpw;F rhu;gsthf
NtW ,lnkhd;wpd; jPu;j;j kl;lj;ijf; fhz KbAk;.

A ,d; cauk;  = 538.43 m

rkhe;jpuf; Nfhl;bd; cauk; = 538.43 + 2.48 = 540.91 m

B ,d; cauk; = 540.91 - 2.63 m = 538.28 m
Njitahd cgfuzq;fSk; nghUl;fSk;:

² kl;lq;fhzy; cgfuzk; (level instrument)

² kl;lq;fhzy; msT Nfhy; (levelling staff)

cgfuzk; %yk;

ngwg;gLk;

fpilg;ghu;itj;

jsf; NfhL

(rkhe;juf; NfhL)

cauj;ijf;

fhzNtz;ba ,lk;
Gtp

Nkw;gug;G
cauk; njupe;j

,lk;

2.48 m

BA
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² vOg;G - tPo;r;rp Kiw (rise and fall method) xOq;F nra;J

kl;lq;fhzy; gf;fk;

² tiuAk; cgfuzKk; fljhrpAk; (drawing tools and papers)

Kiwapay; ( ² 100 m  ePskhd gs;skhd rpwpa tPjpg; gFjpnahd;iwj; njupT nra;f.

² mt;tPjpapd; gFjpapy; kj;jpa Nfhl;il (centre line) ePs;gf;fkhf fpil

,ilntsp 10 m MFkhW ,lj;ij milahskpLf.

² thrpg;ig milahskpLtjw;F kl;lq;fhzy; gf;fnkhd;iw jahu; nra;J
nfhs;sTk;.

² xU cgfuz ,lj;jpy; 2 my;yJ 3 ,ilg;gl;l thrpg;Gf;fisg; ngw;Wf;
nfhs;sf;$bathW> cgfuzj;ij epyj;jpy; nghUj;Jtjw;Fg; nghUj;jkhd
,lk; 3 my;yJ 4 tPjp Xuj;jpy; ,lKs;s ,lq;fisj; njupT nra;J
nfhs;f. (cupa cgfuzj;ij ,lj;jpypUe;J gpw;ghu;it thrpg;G ,lj;jpw;F
kw;Wk; Kw;ghu;it thrpg;G ,lj;jpw;F ,ad;wsT rkkhd J}uj;jpy; itg;gjw;F

Kaw;rpf;fTk;.

² Kf;fhypia epyj;jpd; kPJ xd;whfg; nghUj;jTk;. Kf;fhypf; fhy;fspy;
cauj;ij rPu;nra;tjd; %yk; Kf;fhypapd; jfl;il fz;kl;lj;jpw;F kl;lkhf;fp
kl;lq;fhZk; cgfuzj;ij mjd;kPJ nghUj;jTk;.

² kl;lq;fhzy; cgfuzj;jpd; ghjj;jpUFfs; mjd; kj;jpapy; mikAk; tiu
rPu;nra;aTk;.

² mNdfkhf ,r;re;ju;g;gj;jpy; kl;lf;Fkpo; ikaj;jpy; mikahJ.
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² cgfuzj;jpd; njhiyfhl;bia ghj jpUFfs; ,uz;bw;Fr; rkhe;jpukhf rPu;
nra;aTk;.

² mg;ghjjpUFfs; ,uz;ilAk; cgfuzj;jpd; cl;gf;fj;jpw;F my;yJ
ntspg;gf;fj;jpw;F Row;Wtjd; %yk; kl;lf;Fkpopd; mikT %d;whtJ ghj
jpUF %yk; Fkpo; mikAk; tiu ghj jpUfs; ,uz;ilAk; ngUtpuypdhy;
Row;wTk;.

² mLj;jjhf %d;whtJ ghjj; jpUif kl;Lk; Nky; my;yJ fPo; Row;Wtjd;
%yk; kl;lf;Fkpio ikag;gLj;jyhk;.

² njhiyfhl;bia 900 Row;wp kl;lf; Fkpopd; mikit mtjhdpf;fTk;.
kl;lf; Fkpo; mjd; kj;jpapypUe;J tpyfpr; nrd;wpUe;jhy; NtW ,U ghj
jpUFfs; %yk; njhiyf;fhl;bapd; mikit Kd;du; nra;j nraw;ghL
Nghd;W kPz;Lk; nra;aTk;.

² nkd;NkYk; njhiyf;fhl;bia 900 Row;wp kl;lf; Fkpopd; mikit
mtjhdpf;fTk;.

² cgfuzj;ijr; rupahf kl;lQ; nra;J ,Ug;gpd; ,t; vy;yhr; re;ju;g;gq;fspYk;
kl;lf; Fkpo; mjd; ikaj;ij Nehf;fp efUk;.

² Fkpio ikag;gLj;Jtjw;F tO ,y;iy vdpd; mLj;j gbKiwfspy; <LglTk;.
² gutad;ik (parallax) tOit mfw;Wtjw;fhf njhiyf;fhl;bia nts;is

gpw;Gyj;jpw;F <LgLj;jp FWf;F tiy my;yJ tpk;gk; njspthFk; tiu
fz;tpy;iy (eye lens) kw;Wk; nghUs;tpy;iy (object lens) njhLif
jpUfhzpia rPu; nra;aTk;.

² cgfuzj;ij kl;lkhf;fpajd; gpd;du; kl;lr; nraw;ghl;bd; Muk;g ,lj;jpd;

my;yJ

%d;whtJ ghj
jpUF

%d;whtJ ghj
jpUF

 my;yJ

kl;lf;Fkpo;

njhiyfhl;b

ghj jpUF
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(0+000) kPJ kl;l msTNfhiy Neuhf fpilahf itj;Jf; nfhs;sTk;.
² ,yf;if rPu; nra;af;$ba Jizg;ghfk; %yk; njhiyf;fhl;bapd;

msTNfhypd; gf;fk; mz;zsthf <LgLj;jp njhiyfhl;b %yk; kl;l
msTNfhiyg; ghu;f;fTk;. mg;NghJ njhiyfhl;b rupahd ,yf;if Nehf;fp
,y;yhikapdhy; njhiyfhl;b %yk; ngwf;$ba fpil FWf;F kapupio
(vertical cross hair) kl;l msTNfhypd; ikaf;Nfhl;bd; kPJ xUq;fikahJ.

² njhLif jpUF (tangent screw) %yk; njhiyf;fhl;bia nkJthf Row;wp

fpilFWf;F kapupioia kl;l msTNfhypd; kj;jpa Nfhl;bd; kPJ
xUq;fikar; nra;aTk;.

² mg;NghJ fpil FWf;F kapupio (horizontal cross hair) kl;l msT Nfhiy

FWf;F ntl;Lk; ,lj;jpy; kl;l msT Nfhypd; thrpg;G cupa ,lj;jpd;
thrpg;ghf ngwKbAk;. mJ (1.48kP) vdf; nfhs;f.

² KjyhtJ kl;l epiyaj;ij vLf;Fk; mt; thrpg;ig gpw;ghu;it thrpg;ghf
(back sight) Fwpj;Jf; nfhs;sTk;.

² mLj;j if kl;lk; cgfuzj;ij mt;thNw itj;J kl;l msTNfhiy
mLj;j kl;l epiyaj;jpw;F (0+010 kw;Wk; 0+020) xOq;FKiwahf nrd;W
Kd;du; Nghd;Nw njhiyfhl;bia Row;Wtjd; %yk; cupa ,lj;jpd; kl;l
msTNfhypd; thrpg;ig (1.52 kp> 1.55 kp) ngw;Wf; nfhs;sTk;.

² ,t;thrpg;gpw;fpilapy;; ,ilg;ghu;it thrpg;ghf (Intermediate sight) Fwpj;Jf;
nfhs;sTk;.

kl;l msT Nfhy;

epiyFj;J FWf;F kapupio

kl;l msT Nfhypd; ikaf;NfhL

fpil FWf;F kapupio

1.48m

epw;ifkapu;fs;

(stadia hair) 
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² ,t;Tgfuzj;ij vLf;fg;gLk; epiyak; (instrument station) ,Wjpahd

epiyakhf (0 + 030 thrpg;G 1.59m Mf vLj;J mij Kw;ghu;it thrpg;ghf

(fore sight) Fwpj;Jf; nfhs;sTk;.

² mjw;Fg; gpwF kl;l msT Nfhiy mt;tplj;jpNyNa (0 + 030) itj;J
tpl;L kl;l cgfuzj;ij mLj;j epiyaj;jpw;F nfhz;L nrd;W nghUj;jp
kl;lj;ij vLf;fTk;.

² Kjy; cgfuzj;jpd; epiyaj;jpypUe;J ngw;w thrpg;ig ,Wjpahd

epiyaj;jpw;F (0+030) Gjpa cgfuz epiyaj;jpypUe;J kPz;Lk; thrpg;ig

(2.02 m) vLf;fTk;. mJ me;epiyaj;jpd; gpw;ghu;it thrpg;ghf Fwpj;Jf;

nfhs;sTk;.

² ,Wjpahd kl;lk; epiyaj;ij re;jpf;Fk; tiu ,r;nraw;ghl;il nkd;NkYk;
nra;aTk;.

² ,Wjpahf fpilf;Fk; kl;lg;gf;f thrpg;G fPo;tUkhW mikayhk;.
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² KjyhtJ kl;l epiyak; khw;wpa kl;l cauk; 100 m vdf; nfhs;f.

² Vw;wk;> tPo;r;rp kw;Wk; khw;wpa kl;l epuiyg; G+uzg;gLj;jTk;.
² fzpg;gpLk;NghJ tO Vw;gl;Ls;sjh vdg; ghu;g;gjw;F cupa epajpfisg;

gad;gLj;jTk;.
² fzpg;gpLjypd; gpd; kl;lkhf;fy; gf;fk; fPo;tUkhW mika Ntz;Lk;

0 +000

0+ 010
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0 + 090

0 + 100
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² tiuGj;jhs; xd;iw vLj;J mq;F x mr;irAk; y mr;irAk; tiuaTk;.  x
mr;rhf fpilj; J}uj;ijAk; y mr;rhf khw;wpa kl;l cauj;jpd; kl;lj;ijAk;
vLj;J tiuig tiuaTk;.
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mtjhdpg;gpw;fhd topfhl;ly; :
² XusT rha;thd tPjpg; gFjpnahd;iw njupT nra;f.
² epyj;jpy; J}uj;ij milahskplTk;.
² cgfuzj;ij ngl;bapypUe;J ntspNa vLf;Fk; KiwiaAk; mij

Kf;fhypapd; kPJ nghUj;Jk; KiwiaAk; rupahf topfhl;lTk;.
² cgfuzj;ij kl;lkhf;fy; nra;Ak; Kiwia mtjhdpf;fTk;.
² kl;l msTNfhiy rupahf epiyepWj;Jk; Kiwia mtjhdpf;fTk;.
² thrpg;igg; ngw;Wf; nfhs;Sk; KiwiaAk; mtw;iwr; rupahff; Fwpj;Jf;

nfhs;Sk; KiwiaAk; gw;wp ftdj;jpy; nfhs;sTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² kl;lj;ijg; ngw;Wf; nfhs;Sk; El;gKiwfspd; Kf;fpaj;Jtj;ij tpsf;fTk;.

Kf;fpa tplak; :
² ePs; ntl;LKfj;ij tiutjd; Kf;fpaj;Jtj;ijf; Fwpj;jy;.

* ,g;Gs;spfSf;F cupa gpuNahfr; nraw;ghL khztu;fs; %yk; nra;tjw;F Kd;G Mrpupaupdhy;

thrpg;Gfisg; ngw;W jahupj;Jf; nfhz;L ePs;gf;f ntl;L Kfj;ij tiue;J ,Uj;jy; Ntz;Lk;.

mf;Fwpg;ig khztu; %yk; Kd;itf;fg;gl;Ls;s Fwpg;Gf;fSld; rkkhf ,Ug;gpd; ,g;Gs;spfis

toq;f KbAk;. (mz;zsthf 10 mm f;F)

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 28 - (5.5.1)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

kl;lg; Gj;jfj;jpd; gf;fnkhd;iwj; jahu; nra;jy;

cgfuzj;ijg; nghUj;Jtjw;fhd epiyaj;ij njupT nra;jy;.

(Kw;ghu;it epiyak; kw;Wk; gpw;ghu;it epiyak; njhLf;Fk; Nfhl;bd;

nrq;Fj;J ,U$uhf;fpapd; kPJ VjhtJ epiyak;)

cgfuzj;ij kl;lkhf;fy; (xU cgfuz epiyak; kl;Lk;

mtjhdpf;fTk;)

     Gs;sp 00      Gs;sp 05       Gs;sp 10

thrpg;ig thrpj;jy; (xU thrpg;ig khj;jpuk; mtjhdpf;fTk;)

(mz;zsthf 10 mm f;F)

xU thrpg;ig ml;ltizapy; rupahff; Fwpf;fTk;.

fzpg;gply;

Vw;wk; - ,wf;fk; epuy;fisr; rupahfg; G+uzg;gLj;jy;

jPu;j;j kl;lk; epuiy G+uzg;gLj;jy;

fzpg;gpLtjw;fhd epajpfisg; gad;gLj;jy;

jPu;j;j kl;lk; rupahf ,Uj;jy;

neLf;F Kfj;ij tiujy;

ePs;gf;f ntl;L Kfj;ijr; rupahf tiujy;

ePs;gf;f ntl;LKfk; rupahf ,Uj;jy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

fUtpfs; cgfuzq;fisr; Rj;jg;gLj;jp cupa ,lj;jpy; itj;jy;
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nrad;Kiwr; nraw;ghLfs;

5.7.1 jpNahliyw;iwg; gad;gLj;jp rpwpa fhzpnahd;iw mse;J mjd;
epyj;jpl;lg;glj;ijj; jahupj;jy;

Nju;r;rp 5 : epy msitapay; kw;Wk; kl;lq; fhzy; gw;wpa Nfhl;ghLfisf;
Nfl;lwpthu;.

Nju;r;rp kl;lk; 5.7 : jpNahliyw;iw mstPl;Lj; Jiwapy; gad;gLj;Jthu;.

ghlNtisfs; : 06

fw;ww;NgWfs; : ² jpNahhliyw;iwg; gad;gLj;jp Neuhd vy;iyAila rpwpa
fhzpj;Jz;nlhd;wpd; vy;iyfSf;fhd cgfuzj;jpypUe;J
jpirNfhs; my;yJ msT ehlhitg; gad;gLj;jp J}uk;
njhlu;ghd thrpg;ig ngw;Wf; nfhs;thu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² Nkw;$wpa mstPLfisg; gad;gLj;jp fhzpapd; epyj;jpl;lg;
glj;ij msTj;jpl;lj;jpw;F tiujy;

² jpNahliyw;iw VjhtJ xU ,lj;jpy; nghUj;Jjy;
² jpNahliyw;iw kl;lkhf;fy;
² gutapd;ik tOf;fis mfw;Wjy;
² jpNahliyw;Wf; fpilf;Nfhzk;> G+r;rpak; 000 00'  00'' mikj;jy;
² jpNahliyw;wpd; %yk; jpirNfhis mstply;.

mwpKfk; ( ² nrq;Fj;Jj ;jsk; kw;Wk; fpilj;jsk; Nfhzq;fis
msg;gjw ;fhd Kf;fpa cgfuzkhf jpNahliyw;W
gad;gLj;;jg;gLfpd;wJ. mjd; %yk; ahjhapDk; Nfhnlhd;wpd;
jpirNfhs;fisAk; cgfuzj;jpypUe;J cupa Gs;spf;F cs;s
J}uj;ijAk; msg;gjd; %yk; mg;Gs;spapd; miktplk;.
fljhrpapd; kPJ msTj;jpl;lj;jpw;F rupahf milahskpl
KbAk;.

Nfhl;ghL ( ² cgfuzj;jpd; fpilf;Nfhl;il tlf;Fj; jpirf;F G+r;rpag;gLj;jp
njhiyf;fhl;biar; Row;wp ahjhapDk; Nfhnlhd;wpd;
jpirNfhis mstpl KbAk;.

- AB Nfhl;bd; jpirNfhs;

Njitahd cgfuzq;fSk; nghUl;fSk;:
² Kf;fhypAld; jpNahliyw;W (theodolite with tripod)
² tupirg;ghl;Lf; Nfhy; (ranging pole)
² 20 m / 30 m msTehlh (20 m / 30 m measuring tape)
² rpy Mg;Gf;fs; (pegs)
² fsg;gjpNtl;Lg; Gj;jfk; (field book)
² tiujy; cgfuzk; kw;Wk; fljhrp  (drawing tools and papers)
² jpirfUtp (compass)

Kiwapay; ( ² ghlrhiy Njhl;lj;jpy; nrt;tf tbthd ntw;Wf; (fhzpapy; cs;s fl;blk;
/ tPjp Nghd;w Gtp ,ay;Gfs; mikahJ) fhzpg; gFjpnahd;iwj; njupT
nra;J nfhs;sTk;.

t ^000 00'  00'')

A

B
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² KjyhtJ mstPL nra;af;$ba ,lj;ij guprPyid nra;jy;. fhzpapd;
vy;iy mike;Js;s Kiw> fhzpapd; Kg;gupkhd jd;ik mstPl;il
Nkw;nfhs;tjw;fhd nghUj;jkhd ,lj;ij njupT nra;jy; Nghd;w
tplaq;fisg; gw;wp tpsf;fnkhd;iwg; ngw;Wf; nfhs;sTk;.

² mstPL nra;Ak; fhzpapd; js cUtj;ij (prospection diagram) xOq;F
nra;aTk;. (fhzpapd; tbtk;> vy;iyfspd; Njhw;wk;> tlf;F jpir mstPL
epiyaj;ij mikj;jy; Nghd;w tplaq;fis ,f;Fwpg;gpd; kPJ Fwpf;fTk;.)

² mstPl;L ,lq;fis milahskpLtjw;fhf zz    ZZ milahskpLf.
² vy;iyfspd; Njhw;wk; NtWgLk; ,lq;fSf;fhf zz  ZZ milahskpLf.
² Nkw;$wpa Fwpg;Gf;fspy; tiugtupd; ngau;> ifnahg;gk; kw;Wk; jpfjpia

,lTk;.

² fhzpapd; kj;jpapy; VjhtJ xU ,lj;ijj; njupT nra;J mjpy; mup ku /
rPnke;J Mg;G %yk; milahskpLf. mij mstPl;L epiyakhf fUj;jpw;
nfhs;sTk;.

² Kf;fhypapd; kPJ jpNahliywiwg; nghUj;jp mstPl;L epiyaj;jpd kPJ
mij ikag;gLj;jTk;. ,jw;fhf Fz;L E}y; / J}f;F Fz;L my;yJ
cgfuzj;jpy; cs;s ikag;gLj;jg;gLk;. ghu;it Fz;L E}w;wl;L (optical
plummet) gad;gLj;jg;gl Ntz;Lk;.

² Kf;fhypapd; fhy;fis rPu;nra;tjd; %yk; J}f;F Fz;bd; Kidia
Njitahd ,lj;jpw;F efu;j;jyhk;.

² ghu;it Fz;L E}w;wl;ilg; gad;gLj;Jk; NghJ Kf;fhypapd; xU fhiy/
ghjj;ij epyj;Jld; ed;whfg; nghUj;jp vQ;rpa fhy;fs; ,uz;bdhYk;
cgfuzj;ij J}f;fpf; nfhs;sTk;. mjd; gpwF ghu;it Fz;L E}w;wl;bdhy;
mtjhdpj;J cq;fspd; xU ghjj;ij cgfuzj;jpw;F fPohy; mq;Fkpq;Fk;
mirf;fTk;. mg;NghJ cq;fs; ghjk; fhl;lf;$ba ,lj;jpd; kPJ jw;NghJ

mstPl;L

epiyak;

mst P l ; L

epiyak;

Kf;fhyp
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cgfuzk; ikag;gLj;jg;gl;Ls;sJ. mt; ,lj;jpw;Fk; kw;Wk; mstPl;L
epiyaj;jpw;Fk; mike;Js;s ,lj;jpw;F ,ilapy; NtWghl;il mwpe;J
cgfuzj;ij mirf;fNtz;ba jpiria mwpe;J nfhs;sTk;. mjw;Nfw;g
cgfuzj;ij cupa jpirf;F mirj;J kPz;Lk; cq;fs; fz;zpdhy; ghu;j;J
cgfuzk; ikag;gLj;jg;gl;Ls;s epiyaj;jpd; gf;fk; ghuf;fTk;. mjd;
gpwF Kf;fhypapd; fhy;fis rPu;nra;tjd; %yk; cgfuzj;ij rupahf
ikag;gLj;jTk;.

² jpNahliyw;iw mstPl;L epiyaj;jpd; kPJ ikag;gLj;jpa gpwF mLj;j
tplakhf cgfuzj;ij kl;lkhf;fyhFk; ,jw;fhf ghjj;jpUFfis rPu;nra;a
KbAkhtJld; mq;F cgfuzj;jpd; ikag;gLj;jy; kPz;Lk; tpj;jpahrg;gLk;.
mjdhy; jpNahliyw;iw kl;lkhf;Ftjw;fhf Kf;fhypapd; fhy;fspd;
cauj;ij NtWgLj;jyhk;. mj;Jld; jpNahliyw;W tl;ltbthd FkpopiaAk;
kl;lf;FohiaAk; nfhz;lJ. kl;lf;Foha; kpfTk; czu;jpwd; nfhz;lJ.

² mjw;Nfw;g Kf;fhypapd; xU fhypd; topNa kl;lf;Foha; mikAkhW
njhiyf;fhl;bia Row;wp mf;fhypd; cauj;ij rPu;nra;tjd; %yk; kl;lf;
Fohapd; kPJ cs;s kl;lf;Fkpio mjd; ikaj;jpw;F vLj;jy; Ntz;Lk;.

² ,t;thNw Kf;fhypapd; kW fhypw;Fk; ,r;nrad;Kiwiar; nra;aNtz;Lk;.
mt;thNw ,q;F tl;ltbthd kl;lf; Fkpopd; mikit mtjhdpf;f Ntz;Lk;.
Kf;fhypapd; %d;W fhy;fSk; kl;lr; nray;Kiwia xU Rw;W
G+u;j;jpahf;fpajd; gpd;du; rpyNtis tl;ltbthd Fkpo; mjd; ikag;
gFjpf;F mikahky; ,Uf;ff;$ba tha;g;G cz;L. mg;NghJ Kf;fhypapd;
%d;W fhy;fSf;Fk; kPz;Lk; kl;lkhf;fy; nrad;Kiwiar; nra;tjd; %yk;
,Wjpapy; tl;ltbthd kl;lf;Fkpio mjd; ikag; gFjpapy; mikj;Jf;
nfhs;s Ntz;Lk;.mg;NghJ tl;ltbthd kl;lf;Fkpo; gpd;tUkhW fhzg;gLk;.

mstPl;L epiyak; mstPl;L epiyak;

tl;ltbthd

kl;lf;Fkpo; kl;lf;Foha;

kl;lkhf;Ftjw;F Kd;G

Fkpopd; mikT

kl;lQ;; nra;j gpwF

Fkpopd; mikT
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² NkYk; ,k;kl;lr; nray;Kiw Kbtile;j gpd; cgfuzj;jpd; ikag;gLj;jy;
NtWgl;Ls;sjh vd mtjhdpf;f Ntz;Lk;. ,r;nray; NtWgl;bUg;gpd;
cgfuzj;ij Kf;fhypapypUe;J rw;W jsu;j;jp mjd; mikit rPu; nra;a
Ntz;Lk;. ,q;F kPz;Lk; cgfuzk; rupahf kl;lg;gLj;jg;gl;Ls;sjh vd
mtjhdpf;fTk;.

² ,J tiuapy; jpNahliyw;W mstpLk; epiyaj;jpd; kPJ rupahf
ikag;gLj;jTk;> kl;lg;gLj;jTk; Kbe;Js;sJ. Mifahy; cgfuzj;jpd;
thrpg;igg; ngWtjw;fhd nray;Kiwapy; <Lgl Maj;jkhFjy;. vd;whYk;
,t; mstPl;Lr; nraw;ghl;bd; NghJ jpNahliyw;iwg; gad;gLj;jp jpirNfhs;
kw;Wk; mstPl;ilg; ngw;Wf; nfhs;tjdhy; tlf;F jpir topNa cgfuzj;jpd;
%yk; ngwg;gLfpd;w fpilf;Nfhzj;jpd; ngWkhdk; (000 00'  00'') Mf Ntz;Lk;.
mLj;J fpilf; Nfhzj;ij jahu; nra;J nfhs;Sk; Kiwiar; rw;W
ftdj;jpy; nfhs;Nthk;.

² guprPyidr; nray;Kiwapd; NghJ mstplg;gl;l fhzpf;Fupa tlf;F jpiria
,dq;fz;Ls;Nshk;. ,yf;f jpNahliyw;W %yk; ,t;tstPl;ilg; ngWtjhapd;
tlf;F jpirf;F fpilf;Nfhzk; (000 00'  00'') Mf jahupg;gJ kpfTk;
,yFthdJ. ,t ;thwhd cgfuznkhd ;w py ;  f pilf ; Nfhzk ;
G+r;rpag;gLj;Jtjw;fhf NtW mkpo;j;Jk; Mspnahd;W (''o set'') fhzg;gLfpd;wJ.
cgfuzj;jpd; njhiffhl;bia tlf;F jpirf;F Row;wp Nkw;$wpa Mspia
mkpo;j;Jtjdhy; cgfuzj;jpd; fpilf;Nfhzk; (000 00'  00'') Mf mikf;f
KbAk;.

² mLj;jjhf rhjhuz jpNahliyw;W %yk; mstPl;Lr; nray;Kiwapy; <LgLk;
re;ju;g;gj;ij ghu;g;Nghk;. rhjhuzkhf ,t;thwhd cgfuzk; ,U jfLfisf;
nfhz;lJ. (fPo;jfL -lower plate Nky;jfL - upper plate) fPo; jfl;bd; kPJ
ghifkhdp nghUj;jg;gl;Ls;sJ. ,q;F fhzg;gLk; rpwg;gpay;ghdJ ,t;tpU
jfLfisAk; ntt;Ntwhf (clamp) ,Wf;fpf; nfhs;s KbAk;. Nky; jfL
kw;Wk; Ntzpau; Jizg;ghfj;ij Row;Wtjd; %yk; cgfuzj;jpd;
fpilf;Nfhzk; (000 00'  00'') Mf jahu;nra;J Nky;jfl;il ,Wf;fpf; nfhs;sTk;.

vt;thwhapDk; fPo; jfl;bd; G+l;il jsu;j;Jtjd; %yk; (unclamp) (000 00'

00'') ,r; re;ju;g;gj;jpy; njhiyf;fhl;bia Row;w KbAk; vd;whYk; Nky;
jfL g+l;blg;gl;Ls;sjdhy; cgfuzj;jpd; fpilf;Nfhzk; rupahf fhzg;gLk;.
mjdhy; mjd; ngWkhdk; (000 00'  00'') MFk;. mLj;J fPo; jfl;bd; %yk;
njhiyf;fhl;bia tlf;Fj; jpirf;F Kd;Ndhf;fp mij ,Wf;fpf; nfhs;sTk;.
,g;NghJ ,U jfLfSk; G+l;blg;gl;Ls;sd. Mifahy; fpilf;Nfhzk; (000

00' 00'') MFk;.

mstPl;L
epiyak;

tlf ;Fj ;  j pirf ;F
fpilf;Nfhzk; ̂ 000 00'  00'')

kl;lf;Fkpo;
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² ,g;NghJ nra;aNtz;baJ Nkw;$wpa fhzpapd; vy;iy NtWgLk; ,lq;fis
,dq;fz;L jpirNfhis mstpLk; nray;KiwahFk;. Nkw;$wpa fhzpapd;
vy;iy epiyak; 4 ,izf; nfhz;lJ A,B,C,D )

² fPo; jfl;il mt;thNw itj;J Nky; jfl;bd; G+l;il jsu;j;Jtjd; %yk;
njhiff;fhl;bia Row;w KbAk;. mg;NghJ fPo; jfl;Lf;F rhu;gsthf Nky;
jfl;by; Vw;gLj;Jfpd;w Row;rpf;F Vw;g fpilf;Nfhzj;jpd; ngWkhdk;
NtWgLtjw;F Muk;gkhFk;. mjd;gpwF njhiyffhl;bia A y; mike;Js;s
tupirg;ghl;Lf; Nfhy;fspd; gf;fj;jpwF <LgLj;jp Nky;jfl;il ,Wf;fpf;
nfhs;sTk;. njhiyf;fhl;bia fz;zhy; ghu;f;Fk; NghJ ngUk;ghYk; mJ
rupahd ,yf;fpy; mike;jpUf;fhJ.

² rupahf tupirg;gLj;Jtjw;fhf Nky; jfl;bf;F cupa Ntzpau; jpUifg;
gad;gLj;jTk;.

² rupahd mikitg; ngwKbahj re;ju;g;gj;jpy; ,k;Kiwiag; gad;gLj;j
KbAk;. ,q;F vy;yhr; re;ju;g;gj;jpYk; tupirg;ghl;Lf; Nfhiy epiyf;Fj;jhf
itj;Jf; nfhs;s Ntz;Lk;.

² mjd; gpwF cgfuzj;jpd; thrpg;ig thrpg;gjd; %yk; mstPl;L
epiyaj;jpypUe;J A Gs;spf;F cs;s Nfhl;bw;fhd jpirNfhs; (a) ngw;Wf;
nfhs;sKbAk;.

² kPz;Lk; Nky; jfl;ilj; jsu;j;jp ,r;nraw;ghl;il B gf;fj;jpw;F Royr;
nra;tjd; %yk; B gf;fj;jpw;F jpirNfhs; b Ak; C gf;fj;jpw;F jpirNfhs;
(c) Ak; kw;Wk; D ,d; jpirNfhs; (d) mse;J nfhs;s KbAk;. mj;NjhL
mstPl;L epiyaj;jpypUe;J A,B, C kw;Wk; D Gs;spfSf;fhd fpilj;J}uj;ij
msf;fTk;. ,q;F fPo; jfl;bd; G+l;il vt;tpjj;jpYk; Row;wf; $lhJ. (G+l;il
jsu;j;jpdhy; jpirNfhs; nra;ag;gl;lJ tpj;jpahrg;glf;$Lk;.)

tupirg;ghl;Lf;

Nfhy;

tupirg;ghl;Lf; Nfhy; rupahf

  mikf;fg;gl;Ls;s Kiw

tupirg;ghl;Lf; Nfhy;

rha;thff; fhzg;gLk;

re;ju;g;gk;

epiyf;Fj;J

FWf;F

kapupio

fpil FWf;F kapupio

njhiyf;fhl;bapdhy;

Nehf;Fk; NghJ

tupirg;ghl;Lf;

Nfhy;
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² ,q;F thrpg;igf; fPo;tUkhW Fwpj;Jf; nfhs;sTk;.
² mLj;jjhf epyj;jpl;lg;glj;ij tiua Ntz;Lk;. ,q;F cupa mstPl;il

Nkw;nfhz;l fhzpia fljhrpapd; kPJ fhl;lf;$bathW nghUj;jkhd
msTj;jpl;lj;jpw;F Muk;gj;jpy; njupT nra;J nfhs;sTk;.

² mjd;gpwF fljhrpapd; kPJ fhzpapd; jpl;lg;glj;ij tiue;J cupa Jizj;
juTfisAk; cl;gLj;jpg; G+uzg;gLj;jTk;.

mtjhdpg;gpw;fhd topfhl;ly; :
² kpfr; rpwpa ntw;Wf; fhzpapd; xU gFjpia njupT nra;tjw;F mwpTWj;jy;

toq;fTk;.
² cgfuzj;ij mikj;jy;> ikag;gLj;jy; kw;Wk; kl;lkhf;fy; gw;wp

mtjhdpf;fTk;.
² thrpg;igg; ngw;Wf; nfhs;Sk; Kiw gw;wp mtjhdpf;fTk;.

jPu;tpw;fhd mwpTWj;jy;fs;:
² epymsitapd; NghJ Nfhz mstpLtjd; Kf;fpaj;Jtj;ij tpsf;Fjy;
² epyj;jpl;lg; glj;jpd; Kf;fpaj;Jtj;ij tpsf;Fjy;
² cgfuzj;jpd; jw;fhypf jpl;lj;ij rupahf Nkw;nfhs;sg;gLtjd;

Kf;fpaj;Jtj;ij tpsf;Fjy;

Kf;fpa tplak; :
² cgfuzq;fspd; ghJfhg;G gw;wp khztu;fis mwpT+l;lTk;.
² cgfuzj;ijr; rupahff; ifahSk; Kiw gw;wpa tpsf;fnkhd;iwg; ngw;Wf;

nfhLf;fTk;.

1
0.
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1
0
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 29 -(5.7.1)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

js tupg;glj;ij tiujy;

mstPl;L epiyaj;jpw;fhf ,lnkhd;iw njupT nra;jy; (fhzpapd;

eLtpy;)

mstPl;L epiyaj;jpd; kPJ Mg;G xd;iw rupahfg; nghUj;Jjy;

(epyj;jpw;F Nkyhy; mikahjthW)

Kf;fhypia gUkl;lhf kl;lkhf;fy;

cgfuzj;ij ikag;gLj;jy;

cgfuzj;ij kl;lkhf;fy;

tlf;Fj; jpiria ,dq;fhzy;

tlf;Fj; jpirf;F fpilf;Nfhzk; 000 MFjy;

xU vy;iyf;fhd jpirNfhis msj;jy;

jpirNfhisr; rupahff; Fwpj;jy;

mstPl;L epiyaj;jpypUe;J vy;iyf;F cs;s fpilj;J}uj;ij

msj;jy;

msTj; jpl;lnkhd;iwj; njupT nra;jy;

epyj;jpl;lg;glj;jpd; kPJ xU jpirNfhisAk; mjd; ePsj;ijAk;

tiue;J Gs;spia rupahff; Fwpj;jy;

epyj;jpl;;lg;glj;ijg; G+uzg;gLj;jy;

epyj;jpllg;glk; rupahf ,Uj;jy;

Jizj;juTfis milahskply;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

fUtpfisAk; cgfuzq;fisAk;; Rj;jkhf;fp cupa ,lj;jpy; itj;jy;

04

04

04

04

04

05

05

05

10

10

05

05

05

05

05

05

05

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghLfs;

6.3.1 ePu;j;jpUfp> thy;T kw;Wk; ePu;g;nghopap Mfpatw;iw cs;slf;fpa ePu;
toq;fy; njhFjpnahd;iw mikj;jy;

Nju;r;rp 6 : tPl;L ePu; toq;fy; kw;Wk; fopT Kfhikj;Jtk; gw;wpa fw;wypy;
<LgLthu;.

Nju;r;rp kl;lk; 6.3 : tPl;L ePu; toq;fy; njhFjpnahd;wpd; ghfnkhd;iwj; jpl;lkpl;L
mikg;ghu;.

ghlNtisfs; : 03

fw;ww;NgWfs; : ² tPl;L ePu;toq;fy; njhFjpnahd;iw ghfnkhd;iw mikg;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; ( ² mikg;Gf;Fj; Njitahd ePu;f;Foha;> %l;L kw;Wk; Jizg;
ghfq;fis gl;baw;gLj;Jthu;.

² FohapdJ ntl;Lk; ePsj;ij fzf;fpl;Lf; nfhs;Sjy;
² Fohia ntl;Ljy;
² Fohia ,izj;jy;
² Foha; topf;fhf Foha; kw;Wk; %l;Lfis xUq;F Nru;j;jy;.
² rupahd fUtpfisj; njupTnra;J nfhs;sy;
² fUtpfisr; rupahfg; gad;gLj;JjYk; guhkupg;Gk;
² Ntiy nra;Ak; NghJ ghJfhg;G cghaq;fisg; gpd;gw;Wjy;
² rpwe;j tPl;Lg; guhkupg;G (house keeping) g; gof;fq;fisg;

gpd;gw;Wjy;

mwpKfk; ( ² fsQ;rpaj; jhq;fpnahd;wpy; my;yJ gpujhd toq;fy; Nritf;
FohapypUe;J rhjdq;fSf;F ePiug; ngw;Wf; nfhs;tjw;F
Foha;top (pipe line) gad;gLj;jg;gLk;. fl;llnkhd;wpd; midj;J
rhjdq;fSf;Fk; ePu; toq;Fk; ePu;top kw;Wk; nghUj;Jfspd;
(fittings) vz;zpf;ifia ePu; toq;fy; njhFjp vdf; (water
supply system) Fwpg;gplg;gLk;.

Nfhl;ghL ( ² midj;J ePu; toq;fy; njhFjpfspYk; ePu; gha;e;J nry;tJ
mKf;fnkhd;wpd; %ykhFk;. ,t;tKf;fk; ePu;Kjy; (water head)
fspypUe;J my;yJ ePu;g;gk;gpnahd;wpd; %yk; toq;fg;glyhk;.
Fohnahd;wpDs; gha;e;J nry;Yk; ePu; mKf;fkhdJ ePu;f;
Foha;r; Rtu; kw;Wk; ePu;f;Foha; %l;Lfs; Clhf Vw;glf;$ba
cuha;T vd;gd jhf;fk; nrYj;Jk;. cuha;it ,optsthf;fpf;
nfhs;tjdhy; mjpf mKf;fj;ij toq;f KbAk;. ,jd;
fhuzkhf ePu;f;Foha; topfis mikf;Fk; NghJ ePsj;jpy;
Fiwe ;j> tisTfs; Fiwe ;j> %l ;Lfs; Fiwe ;j
ePu;f;Foha;fis gad;gLj;Jtjd; %yk; rhjfkhd ePu;
toq;fnyhd;iwg; ngw;Wf; nfhs;syhk;. mt;thNw mt;tt;
ePu;f;Foha; tiffSf;Nf cupajhd Foha; %l;L (pipe joint)
tiffs; cz;L> vdNt ePu;f;Foha; topia mikf;Fk; NghJ
rupahd %l;L Kiwiaj; njupT nra;J nfhs;tJld;
,t;tpizg;Gfspy; ePu;f;frpT Vw;glhjthW mikj;Jf; nfhs;sy;
Ntz;Lk;.
,jw;fhf gP.tP.rP. (pvc) Foha;fs; gad;gLj;jg;gLtJld; ,jid
,izf;Fk; Kiwfs; kpf Kf;fpakhFk;.  Fohia ,izf;Fk;
KiwfSs; ,q;F gad;gLj;jg;gLtJ jput cUf;fpapizf;Fk;
(solvent welding) KiwahFk;. ,q;F jput rPnke;Jg; gir (sol-
vent cement) %yk; Foha; me;jj;ijAk; mjDld; njhlu;GWk;
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,izg;G me;jj;ijAk; nkd;ikahf;fp mg;gFjpfs; ,uz;ilAk;
cUFjy; Kiwapy; (fusion) cUf;fp ,izf;fg;gLk;.
Foha; thapnyhd;W (bib tap) epWj;Jthy;T (stop valve) kw;Wk;
ePu;g;nghopap (shower head) Mfpad 6.3.1 cUtupg;glj;jpy;
fhl;lg;gl;Ls;sd.

cU 6'3'1

20 mm Koq;if tisT
20 mm thy;Tf; Fij
20 mm ePu;g; nghopap

20 mm Koq;if tisT

20 mm PVC  Foha;

20 mm thy;Tf; Fij
20 mm epWj;Jk; thy;T
20 mm thy;Tf; Fij

epy kl;lk;

   25 x 25 mm rkdhd T

25 mm PVC  Foha;

25 x 20 mm rpwpjhf;Fk; Fiw
20mm Foha; thapy;

20mm jpUFgpb jhq;FFop
25 x 20 mm rpwpjhf;Fk; T re;jp

0.390 m

2
.10

0
 m

0
.1 5

0
 m

0
.7 5

0
 m
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Njitahd cgfuzq;fSk; nghUl;fSk;:

²  Fohiaj; Jilg;gjw;fhf Rj;jkhd

gUj;jpj; Jzpj; Jz;nlhd;W  (wiping cloth)

² gP.tP.rP. jput rPnke;J

(PVC solvent cement)

² msit ehlh 3 kPw;wu;

(measuring tape - 3 m)

² Foha; mfw;rpf; fUtp     (pipe reamer)

² Foha; jpUfhzpKLf;fp my;yJ rl;lg;

ngl;b (pipe vice or mitre box)

² cNyhfkwpAk; ths; my;yJ Foy;ntl;b

(hack saw or pipe cutter)
² Gupapil ehlh (thread seal)

²   tpl;lk; 25 mm PVC Foha; 01 kPw;wu;

     ( 25 mm PVC pipe - 01 m length)

²   tpl;lk; 20 mm PVC Foha; 02 kPw;wu;

     ( 20 mm PVC pipe - 02 m length)



nghwpapay; njhopDl;gtpay;                            nrad;Kiwr; nraw;ghl;L topfhl;b

juk; 13 120

Kiwapay; ( ² jug;gl;Ls;s cUtupg;glj;jpf;F Vw;g xUq;F Nru;g;gjw;Fj; Njitahd
Foha;fspd; ePsj;ij fzf;fpl;L mt;tf; Foha;g; ghfq;fspy; ntl;Lk;
ePsj;ijj; jdpj;jdpahf Fwpj;Jf; nfhs;sTk;.

Kf;fpak; - ,izg;G ,ilntspia fzf;fpl;Lf; nfhs;sTk;.

²  20 mm Foha; thapnyhd;W (20 mm bib

tap - 01 No)

² 25 mm epWj;Jk; thy;T - 01

(25 mm stop valve - 01 No)

² 25x20 mm rpwpjhf;Fk; jhq;FFop- 01

(25 x 20 mm PVC reducing socket - 01 No)

² 20 mm Koq;if tisFoha;  - 02

(20 mm PVC elbow - 02 Nos)

² 20 mm thy;T jhq;FFop  - 03

(20 mm valve socket  - 03 Nos)

² 20 mm jpUFgpb jhq;FFop  - 01

(20mm PVC faucet socket  - 01 No)

²   25x20 mm rpwpjhf;Fk; re;jp zTZ - 01

    (25 x 20 mm PVC  tee socket - 01 No)

² 20 mm ePu;g;nghopap - 01

       (20 mm shower head  - 01 No)

25 mm Foha; 20 mm Foha;

,lk; ntl;L ePsk; ,lk; ntl;L ePsk;

2 5 mm 'T' jhq ;F Fo p

,izg ; g py pUe ;J 25x20 mm
rpwpjhf;Fk; Fij tiuapy;

25x20 mm rpwpjhf;Fk; FijapypUe;J
epWj;Jk; thy;T tiu

e pWj ;Jk ;  thy ;t py pUe ;J

xUq;fpizg;ig cr;rp Koq;if

tisT tiu

Nkw;Fwpg;gpl;l Koq;if tistp

ypUe;J ePu;g; nghopapid ,izf;Fk;

Koq;if tisT tiu



nghwpapay; njhopDl;gtpay;                            nrad;Kiwr; nraw;ghl;L topfhl;b

juk; 13 121

² fzf;fplg;gl;l ntl;Lg;gFjpf;Fupa Foha;g;ghfq;fis ntl;bf; nfhs;sTk;.
,jw;fhf cNyhfkupAk; ths; my;yJ Foy; ntl;biag; gad;gLj;jTk;.

² ntl;lg;gl;l Foha; me;jq;fspy; rpk;Gfis Foha; mfw;rpf; fUtp %yk;
mfw;wTk;.

² Foha; me;jq;fis Gilitj; Jz;nlhd;wpdhy; Jilj;J Rj;jg;gLj;jTk;.
mikj;Jf; nfhz;l midj;Jf; Foha; me;jq;fspd; ,izg;G Moj;ij
milahsg;gLj;jTk;. ,U ,izg;GfisAk; ,izg;gjw;fhf Foha;g;
ghfnkhd;W mtrpankd;gij epidTWj;jpf; nfhs;sTk;. mf;FohapypUe;J
NjitahdsT ghfq;fis ntl;b mikj;Jf; nfhs;sTk;.

² 25 kp.kP ,izg;Gg; ghfj;jpypUe;J Foha;g;ghfq;fis xUq;F Nru;f;fTk;.
rfy ,izg;Gfspd; NghJk; jputg;gir rPnke;ij Kjypy; G+r Ntz;baJ
PVC ,izg;gpd; cl; gug;gpw;fhFk;. Foha; me;jj;jpd; ntsp Nkw;gug;gpy;
milahskplg;gl;l ,izg;G Mok; tiu jputg;gir rPnke;ij mLj;jjhf
G+rpf; nfhs;sTk;.

rl;lfg;ngl;biag; gad;gLj;Jy;

ntsp tpspk;Gr; rpk;Gfis

mfw;Wjy;
cs; tpspk;Gr; rpk;Gfis mfw;Wjy;
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jput rPnke;Jg; giria G+rpajd; gpd;du; xt;nthU ,izg;igAk; Nru;f;fTk;.
,izg;gpd; KO Moj;jpw;Fk; nry;Yk; tiuapy; ,U me;jq;fisAk; js;sTk;.
,izg;Gfs; cUfp ,iztjw;F rpwpJ Neuk; nry;Ytjhy; Foha; me;jq;fs;
,uz;ilAk; cl;gLj;jpa gpd;du; 30 nrf;fd; msT Neuk; tiu ,U
me;jq;fisAk; ,Wf;fkhfg; gpbj;Jf; nfhs;sTk;.

² ntspg;Gwkhfg; gutpAs;s jputr; rPnke;Jg; giria Jilj;J mfw;wTk;.

² jpUfp thapy;fs; cila (Foha; thapy; - bib tap) Jizf; fUtpfis
,izg;Gf;F nghUj;Jk; NghJ jpUfpthapiyg; gad;gLj;jTk;.

² midj;J Foha;g;ghfk; kw;Wk; ,izg;Gfis xUq;F Nru;j;jjd; gpd;du;
,izg;G Fwpj;j mstpilf;F xUq;fpize;Js;sjh vd;gij guPl;rpf;fTk;.

² gpd;du; xUq;fpizg;ig ePu; toq;fy; njhFjpAld; ,izj;J ePu;f;frpitg;
guPl;rpj;Jf; nfhs;syhk;.

² fUtpfs;> cgfuzq;fs; kw;Wk; Ntiy nra;j ,lj;ijr; Rj;jk; nra;JtplTk;.

mtjhdpg;gpw;fhd topfhl;ly; :
² nraw;ghl;ilr; nra;tJld; tpsq;fpf; nfhz;l tplaq;fis ,q;F Fwpj;Jf;

nfhs;sTk;.
cjhuzkhf>

² cgfuzq;fspdJk; nghUl;fspdJk; tO / Fiwfs; fhzg;gl;lhy; mit>
² nraw;ghl;Lf;fhf toq;fg;gl;l fhyk;
² fUtpg; gad;ghl;bd; NghJ ,lu;fs; Vw;gl;bUg;gpd; mit
² jug;gl;l mstpilAld; xj;Jg; NghFjy;
² frpTfs; ,Ue;jhy; mjw;fhd fhuzk;

jPu;tpw;fhd mwpTWj;jy;fs;:
² Foha;g; ghfq;fspy; ntl;L ePsj;ij ,yFthf  fzf;fplf;$ba Kiwfs;
² jputr; rPnke;Jg; gir G+Rfpd;w Kiw

Kf;fpa tplak; :
² jputr; rPnke;J giriag; gad;gLj;jp PVC Fohia ,izj;jjd; gpd;du;

,izg;G nghUe;Jk; tiu ePu; tpepNahfk; nra;af;$lhJ. jputr; rPnke;J
gir tiffSf;Nfw;g ,e;Neuk; NtWglyhk;. nghJthf jputr; rPnke;Jg;
gir mlq;fpAs;s ghj;jpuj;jpd; ntspg;Gwj;jpy; ,f;fhy msT
Fwpg;gplg;gl;bUf;Fk;.
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² xU Foha; me;jj;ij jputr; rPnke;Jg; giria G+rp ,izf;fg;gl;lTld;
kw;iwa me;jj;ij jahu; nra;Ak;NghJ Kjyhtjhf ,izf;fg;gl;l ,izg;G
jsu;tila ,lKz;L. MfNt Foha;fis ,izf;Fk; NghJ mtjhdkhf
,Uj;jy; Ntz;Lk;. ,j;jifa rPnke;ij jtpu;j;Jf; nfhs;tjw;F xU ,izg;ig
tpl;L mLj;j ,izg;ig ,izg;Gr; nra;ayhk;. xUq;FfSf;fpilapy; kj;jpa
,izg;ig ,izf;fpd;wNghJ Kd;du ; ,izj;j ,izg;Gfs;
nghUe;jpapUg;gjhy; Nrjq;fs; Vw;glhJ.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 30 - (6.3.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpisAk; cgfuzq;fisAk; njupT nra;jy;

Foha; ntl;L ePsj;ijf; fzf;fpLjy;

² 25 x 20 mmkp.kP Fij jhq;F FopapypUe;J epWj;J thy;T tiu

² epWj;Jk; thy;tpypUe;J xUq;fpizg;G me;jj;jpd; Koq;if

tisTf; Foha; tiu

NkYs;s Koq;if tis2Tf; FohapypUe;J ePu;g;nghopapid

nghUj;Jk; Koq;if tisTf;Foha; tiuapy;

fzf;fplg;gl;l ntl;LePsj;Jf;fhd ghfq;fis ntl;bf; nfhs;Sjy;

ntl;bf; nfhs;sg;gl;l Foha;g; ghfq;fspd; rpk;Gfis mfw;wpf;

nfhs;Sjy;

Foha;g; ghfq;fspd; ,izg;G Moj;ij milahsg;gLj;jpf;

nfhs;Sjy;

jputr; rPnke;Jg; giriag; G+rp Foha;g; ghfq;fis ,izj;Jf;

nfhs;Sjy;

jpUFg; nghwpfisAila tise;j Foha; thapy; kw;Wk; epWj;Jk;

thy;itg; nghUj;Jjy;

Foha; kw;Wk; ,izg;G tupir (alignment)

mstpilfspd; rupj;jd;ik

ePu; toq;fpAld; ,izj;jy;

Foha; xUq;fpizg;gpy; ePu;f;frpT kw;Wk; tOf;fisr; rupg;gLj;Jjy

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jg;gLj;jp cupa ,lj;jpy;

itj;jy;

04

04

03

03

03

10

03

03

10

10

10

10

10

05

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw


