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,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;

• Neu;Nfhl;L ,af;fj;ij tpsf;Ftjw;F vz;zpf; fzpak;> fhtpf; fzpak;

vd;gtw;iwg; gad;gLj;jTk;

• gy;NtW Ntiyf; fsq;fspy; Ntiyfis ,yFgLj;jpf;nfhs;tjw;Fg;

gad;gLj;jg;gLk; nghwpKiw cj;jpfis tptupf;fTk;

• G+Nfhs uPjpapy; ,Uf;Fk; rf;jp tsq;fspd; juj;ijAk; guk;giyAk;

mwpe;Jnfhs;sTk;

• khw;Wr; rf;jp tsq;fisg; gad;gLj;Jtjd; %yk; rf;jp neUf;fbf;Fj;

jPu;T fhzTk;

Njitahd Nju;r;rp;fis mila KbAk;.Njitahd Nju;r;rp;fis mila KbAk;.Njitahd Nju;r;rp;fis mila KbAk;.Njitahd Nju;r;rp;fis mila KbAk;.Njitahd Nju;r;rp;fis mila KbAk;.

rf;jp> Ntiy> tpirrf;jp> Ntiy> tpirrf;jp> Ntiy> tpirrf;jp> Ntiy> tpirrf;jp> Ntiy> tpir3
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3.1 Neu;Nfhl;L ,af;fk;3.1 Neu;Nfhl;L ,af;fk;3.1 Neu;Nfhl;L ,af;fk;3.1 Neu;Nfhl;L ,af;fk;3.1 Neu;Nfhl;L ,af;fk;

cq;fisr; #oTs;s nghUs;fis mtjhdpAq;fs;. mtw;Ws; rpy

nghUs;fs; ,aq;fhJ fhzg;gLfpd;wd. fl;llq;fs;> kuq;fs;> fw;fs;> fjpiu>

Xa;tpYs;s fhu;> Royhj kpd;tprpwp Nghd;wit ,jw;Fr; rpy cjhuzq;fshFk;.

,d;Dk; rpy nghUs;fs; ,aq;fpf; nfhz;bUf;fpd;wd. Roy;fpd;w kpd;tprpwp>

ghijapy; XLfpd;w thfdq;fs;> elf;fpd;w kdpju;fs;> gwf;fpd;w gwitfs;

,jw;fhd rpy cjhuzq;fshFk;. ,aq;Ffpd;w nghUs;fis EZf;fkhf

mtjhdpj;jhy; mit ,aq;Ffpd;w Kiwapy; NtWghLfs; ,Ug;gijf;

fhzyhk; (cU 3.1.1). Roy;fpd;w kpd;tprpwp Row;rp miritf; fhl;Lfpd;wJ.

#upaid Rw;wpa Nfhs;fspd; mirT Rw;Wif MFk;. fbfhuj;jpy; cs;s

Cry; Fz;L miyT ,af;fj;ijf; fhl;Lfpd;wJ. 100 m Xl;lg; Nghl;bapy;

Nghl;bahsupd; mirT Neu;Nfhl;L ,af;fkhFk;.

,g;ghlj;jpy; Neu;Nfhl;L ,af;fk; njhlu;ghf Muha;Nthk;.

J}uKk; ,lg;ngau;r;rpAk; J}uKk; ,lg;ngau;r;rpAk; J}uKk; ,lg;ngau;r;rpAk; J}uKk; ,lg;ngau;r;rpAk; J}uKk; ,lg;ngau;r;rpAk; (Distance and Displacement)

cq;fs; tPl;bypUe;J ghlrhiyf;F ele;J nry;tjhf epidj;Jf;

nfhs;Sq;fs;. tPl;bypUe;J ghlrhiyf;F ePq;fs; ele;J nrd;w ghijapd;

ePsk; ePq;fs; gazk; nra;j J}uk;J}uk;J}uk;J}uk;J}uk; MFk;. cU 3.1.2 ,y; cs;s Nkhl;lu;

thfdj;jpd; ,af;fj;ijg; gw;wpg; ghu;g;Nghk;

t

 fp

nj

Nk

4 km

4 km
2 km2 km

cU 3.1.2cU 3.1.2cU 3.1.2cU 3.1.2cU 3.1.2

Neu;Nfhl;L ,af;fk;Row;rp Rw;Wif miyT

kpd; tprpwp RoYjy; Nfhs;fspd;  #upaidr;
Rw;wpa mirT

Cry; Fz;bd;
mirT

100 m XLk; tPuu;

cU 3.1.1cU 3.1.1cU 3.1.1cU 3.1.1cU 3.1.1

Muk;gepiy

,Wjpepiy
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Nkhl;lu; thfdk; fpof;Fj; jpirapy; 4 km nrd;W> gpd; 2 km njw;Fj; jpir

Nehf;fp ,aq;fp> gpd;du; Nkw;Fj; jpirapy; 4 km nry;fpwJ.

Nkhl;lu; thfdk; ,aq;fpa nkhj;jj; J}uk;

thfdj;jpd; gazj;jpiriaf; fUjpdhy; mJ Kjypy; fpof;Fj;

jpirapYk; gpd; njw;Fj; jpirapYk; nrd;W> ,Wjpapy; Nkw;Fj; jpirapy;

,aq;fpaJ. MfNt> Nkhl;lu; thfdj;jpd; gazg; ghij Fwpg;gpl;l jpirapy;

mikatpy;iy. mjhtJ> J}uk; vd;w fzpak; gUkid khj;jpuk; nfhz;lJ

vd;gijAk; mJ Fwpg;gpl;l jpiriaf; nfhz;bUg;gjpy;iy vd;gijAk; tpsq;fpf;

nfhz;bUg;gPu;fs;.

,t;thW gUkidf; nfhz;lJk; Fwpj;j jpiriaf; nfhz;buhjJkhd

fzpaq;fs; vz;zpf; fzpaq;fs;vz;zpf; fzpaq;fs;vz;zpf; fzpaq;fs;vz;zpf; fzpaq;fs;vz;zpf; fzpaq;fs; (scalar quantities) vdg;gLk;. vdNt> J}uk;
Xu; vz;zpf; fzpakhFk;.

,dp ehk; ,lg;ngau;r;rp gw;wpg; ghu;g;Nghk;. nghUs; xd;wpd; miktplj;jpy;

Vw;gLk; khw;wNk ,lg;ngau;r;rp,lg;ngau;r;rp,lg;ngau;r;rp,lg;ngau;r;rp,lg;ngau;r;rp vdg;gLk;.

cU 3.1.2 Ig; ghUq;fs;. ,k; Nkhl;lu; thfdkhdJ 10 km J}uj;ijf;

fle;J nrd;w gpd; mjd; miktplj;jpy; Vw;gl;l khw;wk; 2 km kl;LNk MFk;.

,JNt mjd; ,lg;ngau;r;rp MFk;. Muk;g miktplj;jpw;Fk; ,Wjp

miktplj;jpw;FkpilNa Fwpg;gpl ;l jpir fhzg;gLfpwJ. vdNt>

,lg;ngau;r;rpf;Ff; Fwpg;gpl;l jpir cz;L. MfNt> Nkhl;lu; thfdj;jpd;

,lg;ngau;r;rpiaj; njw;Fj; jpirahf 2 km vdf; Fwpg;gplyhk;.

,t;thwhfg; gUkidAk; jpiriaAk; nfhz;l fzpaq;fs; fhtpf;fhtpf;fhtpf;fhtpf;fhtpf;

fzpaq;fs; fzpaq;fs; fzpaq;fs; fzpaq;fs; fzpaq;fs; ( vector quantities) vdg;gLk;. vdNt> ,lg;ngau;r;rp xU fhtpf;

fzpakhFk;.

cjhuzk; 1:

Neu;Nfhl;Lg; ghij topNa fpof;Fj; jpirapy; 10 km gazpj;j xUtu;>

jpUk;gp Nkw;Fj; jpirapy; 10 km ele;jhu;. mtu; gazpj;j J}uj;ijAk;

mtuJ ,lg;ngau;r;rpiaAk; fhz;f.

= (4 + 2 + 4) km

= 10 km

gazk; nra;j J}uk; = (10+ 10 ) km

= 20 km

,lg;ngau;r;rp = 0 (Vnddpy;> Muk;g miktplKk; ,Wjp

miktplKk; xd;whFk;. mjhtJ>

miktplj;jpy; khw;wkpy;iy).
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cjhuzk; 2 :

Nkhl;lu; thfdk; xd;W fpof;Fj; jpirapy; 100 km ,aq;fp> gpd;

Nkw;Fj; jpirahf 75 km ,aq;fpaJ. Nkhl;lu; thfdk; nrd;w J}uk;> mjd;

,lg;ngau;r;rp vd;gtw;iwf; fhz;f.

fjp fjp fjp fjp fjp (Speed)

ahNjDk; xU nghUs; XuyF Neuj;jpy; ,aq;Ffpd;w J}uk; mg;nghUspd;

fjpfjpfjpfjpfjp vd miof;fg;gLk;. XuyF Neuj;jpy; nry;Yk; J}uk; FiwAk;NghJ fjp

FiwfpwJ. XuyF Neuj;jpy; nry;Yk; J}uk; mjpfupf;Fk;NghJ fjp

mjpfupf;fpwJ. fPNo jug;gl;Ls;s rkd;ghl;bd; %yk; nghUnshd;wpd; fjpia

mwpe;Jnfhs;syhk;.

NgUe;jpy; gazQ; nra;Ak;NghJ ngw;w mDgtj;ijr; rpe;jpj;Jg;

ghUq;fs;. NgUe;jpYs;s fjpkhdpia mtjhdpj;jhy; mjd; thrpg;G mbf;fb

NtWgLtij ePq;fs; fhzyhk;. ahNjDk; xU fzj;jpy; cs;s fjpiaf;

fjpkhdpapd; thrpg;gpypUe;J mwpe;Jnfhs;syhk;. Fwpg;gpl;l Neu vy;iyapDs;

fjpkhdpapd; thrpg;G khwhJ fhzg;gLk;NghJ NgUe;jhdJ rPuhd fjpapy;

,aq;FfpwJ vdf; fUjg;gLk;. thfdk; xd;W rkdhd Neu ,ilntspfspy;

rkdhd J}uj;ijf; fle;J nry;fpwJ vdpd;> mJ rPuhd fjpapy;rPuhd fjpapy;rPuhd fjpapy;rPuhd fjpapy;rPuhd fjpapy;; ,aq;Ffpd;wJ

vdf; $wg;gLk;.

♦ ♦ ♦ ♦ ♦ ruhrupf; fjp ruhrupf; fjp ruhrupf; fjp ruhrupf; fjp ruhrupf; fjp (Average speed)

nghJthf thfdq;fs; xNu fjpapy; ,aq;Ftjpy;iy. mtw;wpd; fjp

rpy re;ju;g;gq;fspy; mjpfupj;Jk; rpy re;ju;g;gq;fspy; Fiwe;Jk; fhzg;gLk;.

fjp Neuj;jpw;F Neuk; khWgLk;. vdNt> thfdj;jpd; fjpiaf; fzpg;gjw;Ff;

fjpfspd; ruhrupg; ngWkhdj;ijf; (ruhrupf; fjp) fzpf;f Ntz;Lk;. ,jdhy;>

ruhrupf; fjp gw;wpg; ghu;g;Nghk;. ePq;fs; gazk; nra;j NgUe;J xU

kzpj;jpahyj;jpy; 40 km J}uj;ijf; fle;jnjdpd;> mJ kzpj;jpahyj;jpw;F

40 km ruhrupf; fjpapy; gazpf;fpwJ vd miof;fg;gLk;. fPNo jug;gl;Ls;s

rkd;ghl;bd; %yk; ruhrupf; fjpiaf; fzpf;f KbAk;.

ruhrupf; fjp =
,aq;fpa nkhj;jj; J}uk;

vLj;j nkhj;j Neuk;

Nkhl;lu; thfdk; ,aq;fpa J}uk; = (100 + 75 ) km

= 175 km
,lg;ngau;r;rp = fpof;Fj; jpirahf 25 km

(mjhtJ> Muk;g miktplj;jpw;Fk; ,Wjp miktplj;jpw;Fk; ,ilapyhd

NtWghL 25 km).

fjp  =
,aq;fpa J}uk;

vLj;j Neuk;
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fjp vd;gJ XuyF Neuj;jpy; nry;fpd;w J}ukhFk;.

fjpapd; ru;tNjr (SI) myF nrf;fDf;F kPw;wu; (m s − 1) MFk;.

cjhuzk;: rpw;We;J xd;W 6 nrf;fdpy; 60 m J}uk; ,aq;fpajhapd; mjd;

ruhrupf; fjp nrf;fDf;F 10 m MFk;. ,jidg; gpd;tUkhW fzpf;fyhk;.

,jw;fika rpw;We;jpd; fjp xU nrf;fDf;F 10 m MFk;.

ngupa J}uq;fSf;F mjd; fjp> kzpj;jpahyj;jpw;F fpNyhkPw;wupy; msf;fg;gLk;

(km h-1). fjp gUkidf; nfhz;lJ> jpir mw;wJ. ,jdhy;> mJ Xu; vz;zpf;

fzpak; MFk;.

Ntfk;Ntfk;Ntfk;Ntfk;Ntfk;     (Velocity)

ehk; Kd;du; fw;wjpypUe;J fjp Fwpg;gpl;l jpiriaf; Fwpj;J epw;gjpy;iy

vd tpsq;fpf; nfhz;bUg;gPu;fs;. vdpDk;> Ntfj;jpw;Ff; Fwpj;j jpir fhzg;gLk;.

XuyF Neuj;jpy; Fwpj;j jpirapy; xU nghUs; milAk; ,lg;ngau;r;rpNa

Ntfk; MFk;.

fPNo jug;gl;Ls;s rkd;ghl;bd; %yk; nghUs; xd;wpd; Ntfj;ij mwpe;J

nfhs;s KbAk;.

Ntfk; vd;gJ XuyF Neuj;jpy; Fwpg;gpl;l jpirapy; Vw;gl;l ,lg;ngau;r;rp

MFk;.

Ntfj;jpd; ru;tNjr (SI) myF nrf;fDf;F kPw;wu; (ms 1) MFk;.

,lg;ngau;r;rpf;Fg; gUkDk; jpirAk; cs;sjhy; Ntfj;jpw;Fk; gUkDk; jpirAk;

cs;sd. ,jdhy;> Ntfk; xU fhtpf; fzpak; MFk;.

gpd;tUk; gpur;rpidf;Fj; jPu;T fhZq;fs;.

,U NtWgl;l jpirfspy;

mirAk; ,uz;L thfdq;fis

cU fhl;Lfpd;wJ. ,e;j ,uz;L

Ntfq;fSk; rkdhditah?

cq;fs; tpilf;fhd fhuzj;ijf;

$Wq;fs;.

40 km h-1

40 km h-1

  =
,lg;ngau;r;rp

  Neuk;
Ntfk;

cU 3.1.3cU 3.1.3cU 3.1.3cU 3.1.3cU 3.1.3

   ruhrupf; fjp =
60  m

6 s
= 10 m s-1



,ytr tpepNahfj;jpw;fhf

70

,q;F Ntfj;jpd; gUkd; rkdhf mike;jhYk; jpir NtWgLtjhy;

,uz;L thfdq;fspdJk; Ntfq;fs;;; rkdhdjy;y.

Mu;KLfy;> mku;KLfy;Mu;KLfy;> mku;KLfy;Mu;KLfy;> mku;KLfy;Mu;KLfy;> mku;KLfy;Mu;KLfy;> mku;KLfy;

thfdj;jpy; gazk; nra;Ak;NghJ thfdj;jpd; Ntfk; mbf;fb

khWgLtij md;whl mDgtj;jpd; %yk; mwpe;Jnfhz;bUg;gPu;fs;. thfdr;

rhujpapdhy; Mu;KLf;fpiag; (accelerator) gad;gLj;jp thfdj;jpd; Ntfj;ijf;

$l;lTk; jLg;Gj; njhFjpapdhy; Ntfj;ijf; Fiwf;fTk; KbAk;.

♦ ♦ ♦ ♦ ♦ Mu;KLfy; Mu;KLfy; Mu;KLfy; Mu;KLfy; Mu;KLfy; (Acceleration)

nghUs; xd;W Ntfj;ij mjpfupj;j tz;zk; ,aq;Ffpd;wJ vdpd;>

mjd; ,af;fk; Mu;KLfYld; $ba ,af;fk; vdg;gLk;.

Xa;tpypUe;J ,aq;f Muk;gpj;j thfdk; xd;wpd; Ntfk;> Neuj;Jld;

khWgLtijf; fPNo jug;gl;Ls;s ml;ltiz fhl;Lfpd;wJ.

• nghUs; Xa;tpypUe;J gazj;ij Muk;gpj;Js;sJ.

• Ntfk; rPuhf mjpfupj;Js;sJ.

• xt;nthU nrf;fdpYk; mjd; Ntfk; 3 m s -1 My; mjpfupj;Js;sJ.

,q;F thfdk; xt;nthU nrf;fdpYk;> nrf;fDf;F 3 m tPjk; Mu;KLfy;

mile;Js;sJ.

gpd;tUk; rkd;ghl;bd; %yk; nghUs; xd;wpd; Mu;KLfiy mwpe;J

nfhs;s KbAk;.

Mu;KLfy; vd;gJ XuyF Neuj;jpy; Vw;gLk; Ntfkhw;wk; MFk;.

Mu;KLfypd; ru;tNjr (SI) myF m s -2 MFk;. ,J nrf;fDf;F>

nrf;fDf;F kPw;wu; my;yJ nrf;fd; tu;f;fj;jpw;F kPw;wu; vd;W $wg;gLk;.

Mu;KLfy; xU fhtpf; fzpakhFk;.

Neuk; (s) 0 1 2 3 4 5 6 7 8

Ntfk; (m s -1) 0 3 6 9 12 15 18 21 24

Mu;KLfy; (m s -2) 0 +3 +3 +3 +3 +3 +3 +3 +3

 =
Ntf khw;wk;

vLj;j Neuk;
Mu;KLfy;
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rhujp Mu;KLf;fpia ,af;Ftjd; %yk; Nkhl;lu; thfdj;jpd; Ntfk;

mjpfupf;fpd;wJ. njUr; rkpQ;iQf;F mz;ikapypUe;J gazj;ij Muk;gpj;J

Ntfk; gbg;gbahf mjpfupj;Jr; nry;Yk;NghJ thfdk; Mu;KLfy; milfpd;wJ

vdf; $wg;gLk;.

NkNyAs;s ml;ltizapy; 2> 5 nrf;fd;fSf;fpilapyhd Ntf

khw;wj;ijf; fhz;Nghk;.

♦ ♦ ♦ ♦ ♦ mku;KLfy; mku;KLfy; mku;KLfy; mku;KLfy; mku;KLfy; (Deceleration)

,aq;fpf;nfhz;bUf;Fk; thfdj;jpd; Ntfj;ij mjd; jLg;igg;

gpuNahfpj;Jg; gbg;gbahff; Fiwf;fyhk; (,J Mu;KLfYf;F Neu;khwhd

epfo;thFk;). ,J mku;KLfy; vd miof;fg;gLk;.

Gs;sp A ,y; thfdj;jpd; fjpkhdp Mu;KLfYf;Ff; fhl;ba thrpg;G

54 km h-1. thfdj;jpd; jLg;igg; gpuNahfpj;J 4 nrf;fdpy; thfdk; B Gs;spia

mile;jNghJ mjd; Ntfk; 36 km h -1 MFk;. Ntfk; rPuhff; Fiwtile;jJ

vdf; fUjp Mu;KLfiyf; fhz;Nghk;.

   54 km

   36 km

Ntf khw;wk; =  ,Wjp Ntfk;   Muk;g Ntfk;

= 10 m s -1    15 m s -1   =     5 m s -1

vLj;j Neuk; = 4 s

,q;F Mu;KLfy; kiwg; ngWkhdj;ijf; nfhz;Ls;sJ. kiw Mu;KLfy;

mku;KLfy;mku;KLfy;mku;KLfy;mku;KLfy;mku;KLfy; vd miof;fg;gLk;. vdNt> mku;KLfy; = 1.25 m s -2.

= 15 m s -1    6 m s - 1

= 9 m s -1

vLj;j Neuk; (Neu khw;wk;) = 5 s    2 s

= 3 s

        9 m s -1

= 3 m s -2
3 s

=   Mu;KLfy;

Ntf khw;wk; = ,Wjp Ntfk; Muk;g Ntfk;

1 h
15 m s -1=

54 000 m

1  60   60 s
=

1 h
10 m s -1

36 000 m

1   60   60 s
==

=

Mu;KLfy;
Ntf khw;wk;

Neuk;
  5 m s -1

=
    4 s

1.25 m s -2=

Muk;g Ntfk; V
1

,Wjp Ntfk; V
2 =

=
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3.2  Ntiyf; fsq;fspy; Ntiyia ,yFthf;Fk;3.2  Ntiyf; fsq;fspy; Ntiyia ,yFthf;Fk;3.2  Ntiyf; fsq;fspy; Ntiyia ,yFthf;Fk;3.2  Ntiyf; fsq;fspy; Ntiyia ,yFthf;Fk;3.2  Ntiyf; fsq;fspy; Ntiyia ,yFthf;Fk;

nghwpKiw cj;jpfs;nghwpKiw cj;jpfs;nghwpKiw cj;jpfs;nghwpKiw cj;jpfs;nghwpKiw cj;jpfs;

Ntiyfis ,yFthfr; nra;tjw;Fg; nghwpfs; gad;gLj;jg;gLfpd;wd.

vspa nghwpfshd nek;G> rha;jsk;> fg;gp> rpy;NyhL mr;rhzp vd;gtw;iwg;

gw;wp ePq;fs; Vw;nfdNt fw;Ws;sPu;fs;. me;jkpy; gl;b> me;jkpy; rq;fpyp>

gw;rpy;Y> ghapfs; Nghd;w rf;jpia CLflj;Jk; cj;jpfs; gw;wpAk; ePq;fs;

fw;Ws;sPu;fs;. ,t;thwhd vspa nghwpfs; gytw;iw xd;WNru;j;Jr; rpf;fyhd

nghwpfis vk;khy; cUthf;fpf;nfhs;s KbAk; vd;gij mwptPu;fsh? kdpjd;

jkJ Ntiyf; fsj;jpy; gy;NtW NjitfSf;Fg; gy;NtW nghwpfisAk;

,ae;jpuq;fisAk; gad;gLj;Jfpd;whd;. fl;llq;fis mikj;jy;> thfdq;fisg;

gOJghu;j;jy;> tptrha eltbf;iffs; vd;gtw;wpy; gad;gLj;jg;gLk; nghwpfisAk;

nghwpKiw cj;jpfs; rpytw;iwAk; gw;wpf; fw;Nghk;.

 3.2.1 fl;llq;fis mikf;fj; Njitahd nghwpfs 3.2.1 fl;llq;fis mikf;fj; Njitahd nghwpfs 3.2.1 fl;llq;fis mikf;fj; Njitahd nghwpfs 3.2.1 fl;llq;fis mikf;fj; Njitahd nghwpfs 3.2.1 fl;llq;fis mikf;fj; Njitahd nghwpfs ;; ;; ;

fl;llq;fis mikg;gjw;Fj; jiuiaj; jahu;gLj;Jjy;@ tbfhy;> fhd;>

Fopfis  ntl;Ljy;@ Kisf;Fw;wp nrYj;jp (pile driver) %yk; ghupa J}z;fis

epiyepWj;Jjy; Nghd;wtw;wpw;Fk; kw;Wk; Nkrd; Ntiy> jr;R Ntiy Nghd;w

njhopw;WiwfspYk;  nghwpfs; gad;gLj;jg;gLtij ePq;fs; ghu;j;jpUg;gPu;fs;.

cU 3.2.1 fl;ll Ntiyf; fsj;jpy; gad;gLj;jg;gLk; nghwpfs;cU 3.2.1 fl;ll Ntiyf; fsj;jpy; gad;gLj;jg;gLk; nghwpfs;cU 3.2.1 fl;ll Ntiyf; fsj;jpy; gad;gLj;jg;gLk; nghwpfs;cU 3.2.1 fl;ll Ntiyf; fsj;jpy; gad;gLj;jg;gLk; nghwpfs;cU 3.2.1 fl;ll Ntiyf; fsj;jpy; gad;gLj;jg;gLk; nghwpfs;
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ePq;fs; NkNy nra;j xg;gilapy; Fwpg;gpl;l kz;ntl;b> fy; csp>

mythq;F> xw;iwr; rpy;Y tz;b> Rj;jpay;> fg;gp> rha;jsk;> ifj; Jwg;gzk;>

kpd; Jwg;gzk;> csp Nghd;w rhjdq;fs; vspa nghwpfshFk;. Gy;Nlhru;>

jpuhf;uu; (tractor)> gf;Nfhg; nghwp> Kisf;Fw;wp nrYj;jp, nfhq;fpwPw;Wf;

fyitahf;fp Nghd;wtw;wpy; vspa nghwpfs; gy fhzg;gLfpd;wd. ,t;thwhd

nghwpfs; gw;wp ,dpf; fw;Nghk;.

Gy;Nlhru;Gy;Nlhru;Gy;Nlhru;Gy;Nlhru;Gy;Nlhru;     (Bulldozer)

kuk;> fy; Nghd;wtw;iwg; Gul;lTk; fy;> kz; vd;gtw;iw ms;sp vLj;Jf;

nfhl;lTk; js;sTk; jiuia xg;gkhf;fTk; Gy;Nlhru; gad;gLj;jg;gLfpwJ.

Gy;Nlhrupd; Kw;gf;fj;jpy; nghUj;jg;gl;l RsF tbtpyike;j

td;ikahd (,Uk;gpdhy; nra;ag;gl;l) gFjpia NkNy cau;j;jp> gpd; cau;j;j

Ntz;ba Rikapd; fPo; mOj;jpathW thfdj;ij Kd;Ndhf;fpr ;

nrYj;Jtjdhy; Rikiag; Gul;l KbAk;. RsF tbtpyike;j cgfuzj;ijf;

fPo; mOj;jp Kd;Ndhf;fpj; js;Sk;NghJ epyk; xg;gkhf;fg;gLk;. kdpj

Koq;ifapd; nraw;ghl;bw;F xj;j tifapy; nraw;gLkhW ,t;Tgfuzj;jpd;

gFjpfs; nghUj;jg;gl;Ls;sd.

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

fl;ll epu;khz Ntiyf; fsk; xd;wpw;Fr; nrd;W mq;F gad;gLj;jg;gLk;

nghwpfisAk; nghwpKiw cj;jpfisAk; fz;lwpe;J fl;llq;fSf;fhd

jiuiaj; jahu;nra;jy;> Nkrd; Ntiy> jr;R Ntiy Mfpatw;iw

cs;slf;fpa gl;bay; xd;iwj; jahupAq;fs;.

cU 3.2.2 Gy;Nlhru;cU 3.2.2 Gy;Nlhru;cU 3.2.2 Gy;Nlhru;cU 3.2.2 Gy;Nlhru;cU 3.2.2 Gy;Nlhru;



,ytr tpepNahfj;jpw;fhf

74

Gy;Nlhrupd; %yk; nghUs;fis cau;j;Jjy;> ,wf;Fjy; Nghd;w

Ntiyfisr; nra;tjw;;F mjpYs;s cUf;fpdhy; nra;ag;gl;l ,uz;L

jz;Lfspy; xd;W> kw;wjw;Fr; rhu;ghf mirjy; Ntz;Lk;. ,t;thW

miraf;$ba ,j;jz;Lfs; Mzp %yk; gpizf;fg;gl;Ls;sd. ,jid cU

3.2.3 ,y; fhzyhk;.

C Kidapy; fhzg;gLk; Rikia cau;j;j Ntz;Lkhapd; jz;L AC,

jz;L AB Mfpa ,uz;Lk; ntspg;Gwkhf mira Ntz;Lk;. mjhtJ> Nfhzk;

BAC I mjpfupf;fr; nra;a Ntz;Lk;. ,t;thW jz;Lfis mirar; nra;tjw;F

D, E vd;gtw;Wf;F ,ilapy; nghUj;jg;gl;Ls;s ahf;Fj; jz;bd; ePsk;

mjpfupf;fg;gl Ntz;Lk;. ,t;thW jz;bd; ePsj;ij mjpfupf;fr; nra;tjw;F

ahf;fpDs; vz;nza; nrYj;jg;gl Ntz;Lk;. ,q;F BAC re;jpahdJ kdpjdpd;

Koq;if kbj;jy; (cU 3.2.4) nraw;ghl;bidg; Nghy; %d;whk; tFg;G nek;ghfj;

(lever) njhopw;gLfpd;wJ. ,q;F ePupay; ahf;fpd; (hydraulic jack) vj;jdk;

%yk; toq;fg;gLk; tpir jputj;jpD}lhf CLflj;jg;gLfpwJ.

gf;Nfhgf;Nfhgf;Nfhgf;Nfhgf;Nfh     (Backhoe)     g; nghwpg; nghwpg; nghwpg; nghwpg; nghwp

fl ; l lq ; fSf ; f hd

mj ;j pthuk ;  ntl ;Ljy ; >

nfhq;fpw Pw ;Wj ; J}z;fis

eLtjw;fhff; Fop ntl;Ljy;

Nghd;w nraw;ghLfSf;fhfg;

gf;Nfhg; nghwp gad;gLj;jg;

gLfpwJ.

cU 3.2.5cU 3.2.5cU 3.2.5cU 3.2.5cU 3.2.5

gf;Nfhg; nghwpgf;Nfhg; nghwpgf;Nfhg; nghwpgf;Nfhg; nghwpgf;Nfhg; nghwp

cU 3.2.4 kdpjdpd; Koq;ifcU 3.2.4 kdpjdpd; Koq;ifcU 3.2.4 kdpjdpd; Koq;ifcU 3.2.4 kdpjdpd; Koq;ifcU 3.2.4 kdpjdpd; Koq;if

njhopw;gLk; Kiwnjhopw;gLk; Kiwnjhopw;gLk; Kiwnjhopw;gLk; Kiwnjhopw;gLk; Kiw

Rik Royplk;

vj;jdk;

Rik

Mzp

(Royplk;)

vz;nza;

nry;Yk;

Foha;C

D

A

E

B

cU 3.2.3 miraf;$bathWcU 3.2.3 miraf;$bathWcU 3.2.3 miraf;$bathWcU 3.2.3 miraf;$bathWcU 3.2.3 miraf;$bathW

nghUj;jg;gl;Ls;s Gy;Nlhrupd; jz;Lfs;nghUj;jg;gl;Ls;s Gy;Nlhrupd; jz;Lfs;nghUj;jg;gl;Ls;s Gy;Nlhrupd; jz;Lfs;nghUj;jg;gl;Ls;s Gy;Nlhrupd; jz;Lfs;nghUj;jg;gl;Ls;s Gy;Nlhrupd; jz;Lfs;
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,q;F ePz;l jz;bd; Kidapy; rpwpa RsF tbtpyike;j cgfuzk;

cz;L. Fop ntl;Lk;NghJ ,j;jz;il ePl;LtjdhYk; FWf;FtjdhYk; RsF

tbt mikg;gpd; mirTk; mij xj;Jf; fhzg;gLk;. nghJthf gf;Nfhg;

nghwpfspy; ,Uk;gpdhy; nra;ag;gl;l mfd;w me;jkpy; rq;fpypfs; ,uz;L>

my;yJ uaHfs; gad;gLj;jg;gl;bUf;Fk;. ,jdhy;> epyj;jpw;Fk; cgfuzj;jpw;Fk;

,ilapyhd cuha;T mjpfupf;fpd;wJ. NkYk;> epyj;ijg; gw;wpg;gpbf;f

cjTfpd;w> nghwpapd;> epyj;Jld; njhLifAWk ; Nkw;gug;G mjpfupg;gjdhy;

epyj;jpd; kPJ nghwpapdhy; Vw;gLj;jg;gLk; mKf;fk; FiwtilfpwJ. ,jdhy;>

,g;nghwp epyj;jpy; GijtJ jLf;fg;gLfpwJ.

Kisf;Fw;wp nrYj;jpKisf;Fw;wp nrYj;jpKisf;Fw;wp nrYj;jpKisf;Fw;wp nrYj;jpKisf;Fw;wp nrYj;jp (Pile Driver)

caukhd fl;llq;fis mikf;Fk;NghJ fl;llq;fspd; ghuj;ijj;

jhq;Ftjw;Fg; ghupa nfhq;fpw Pw ;Wj; J}z;fs; (piles) epyj;jpDs;

epWj;jg;gLfpd;wd. nefpo;thd kz;zpy; ,j;J}z;fs; epyj;Jf;fbapy; fhzg;gLk;

ghiw tiu cl;nrYj;jg;gLk;. ,jd;NghJ> Neuhf elg;gl;l nfhq;fpwPw;Wj;

J}zpd; kPJ ghue;J}f;fp (~fpNud;|) %yk; ngupa Rik xd;W cau;j;jg;gl;L>

GtpaPu;g;gpd; topNa J}zpd; kPJ Nghlg;gLk;. ,g;ngupa Rik (epiw) Kisf;Fw;wp

nrYj;jp vd miof;fg;gLk; (cU 3.2.6 Ig; ghu;f;f). ,r;Rikiaj; J}f;Ftjw;Fg;

ghue;J}f;fpapd; fg;gp (pulley), fg;gpj; njhFjpfs; (system of pulleys)

gad;gLj;jg;gLfpd;wd. kz;zpd; kPJ nfhq;fpwPw;Wj; J}zpdhy; toq;fg;gLk;

mKf;fk; mjpfupf;Fk;NghJ mjid kz;zpDs; nrYj;JtJ ,yFthf

,Uf;Fk;. ,jw;fhfj; J}zpd; fPo;Kid $u;ikahf mikf;fg;gl;bUf;Fk;.

cU 3.2.6 Kisf;Fw;wp nrYj;jpcU 3.2.6 Kisf;Fw;wp nrYj;jpcU 3.2.6 Kisf;Fw;wp nrYj;jpcU 3.2.6 Kisf;Fw;wp nrYj;jpcU 3.2.6 Kisf;Fw;wp nrYj;jp cU 3.2.7 Kisf;Fw;wpcU 3.2.7 Kisf;Fw;wpcU 3.2.7 Kisf;Fw;wpcU 3.2.7 Kisf;Fw;wpcU 3.2.7 Kisf;Fw;wp

nrYj;jpiag; gad;gLj;Jk; KiwnrYj;jpiag; gad;gLj;Jk; KiwnrYj;jpiag; gad;gLj;Jk; KiwnrYj;jpiag; gad;gLj;Jk; KiwnrYj;jpiag; gad;gLj;Jk; Kiw

ghue;J}f;fp

    Kisf;

Fw;wp nrYj;jp

cNyhf ciw

    nfhq;fpwPw;Wj;
J}z;

fg;gp

fk;gp

tlk;

cUf;F tpy;

rha;jsk;

kz;
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,jdhy;> ,g;gFjp rha;jsk; (inclined plane) Nghy; njhopw;gLfpwJ. ghupa

Riknahd;W NkypUe;J fPo;Nehf;fp tplg;gLk;NghJ mjd; ,aq;Fk; Ntfj;jpw;F

mika mjpf msT ,af;fr; rf;jp J}zpd; cr;rpapd; kPJ toq;fg;gLtjdhy;

J}z; fPo;Nehf;fpr; nrYj;jg;gLfpwJ (cU 3.2.7). ,J jiuapd; kPJ Mg;gpLjy;

Nghd;w nraYf;F xj;jjhFk;. (nfhq;fpwPw;Wj;;; J}zpd; cr;rp kPJ fhzg;gLk;

cUf;F tpy; tistpd; fhuzkhf Kisf;Fw;wp nrYj;jpapdhy; J}zpw;F

Vw;gLk; Nrjk; jLf;fg;gLfpd;wJ).

 3.2.2 thfdq;fisg; gOJ ghu;j;jy; 3.2.2 thfdq;fisg; gOJ ghu;j;jy; 3.2.2 thfdq;fisg; gOJ ghu;j;jy; 3.2.2 thfdq;fisg; gOJ ghu;j;jy; 3.2.2 thfdq;fisg; gOJ ghu;j;jy;

thfdq;fisg; gOJghu;f;Fk;NghJ thfdq;fis cau;j;Jjy;>

gFjpfis khw;Wjy;> Mzpfisg; nghUj;JjYk; mfw;WjYk; Nghd;w gy;NtW

NtiyfSf;Fg; nghwpfs;> nghwpKiw cj;jpfs; vd;gd gad;gLj;jg;gLfpd;wd.

,q;F gad;gLj;jg;gLk; rpy vspa nghwpfis mwpe;Jnfhs;sr; nraw;ghL

3.2.1 ,y; <LgLq;fs;.

nraw;ghL 3.2.1nraw;ghL 3.2.1nraw;ghL 3.2.1nraw;ghL 3.2.1nraw;ghL 3.2.1

thfdq;fisg; gOJghu;f;Fk; ,lq;fspy; fhzg;gLk; vspa nghwpfs; rpy

fPNo jug;gl;Ls;sd.

  (i) rhjhuz FwL (vii) jpUfhzp nrYj;jp

 (ii) ehrpf; FwL (viii) jpUF ahf;F

 (iii) Riur;rhtp  (ix)  uau; mfw;Wk; nek;G

(iv) ngau;r;rp (\pg;lu;) r; rhtp   (x)  rpy;Yj; JisfUtp (wheel brace)

(v) Gupahzpr; rhtp (spanner)      (uau; Mzp mfw;WtJ)

(vi) ngl;bg; Gupahzpr;; rhtp  (xi) fg;gpj; njhFjp

ePq;fs; fw;w  vspa nghwptiff;Fs; ,it vt;tifahd vspa nghwpfs;

(nek;G> rha;jsk;> fg;gp> rpy;Yk; mr;rhzpAk;) vd NtWgLj;jp vOjpf;

fhl;Lf.

• rhjhuz FwL> ehrpf; FwL> uau; mfw;Wk; nek;G vd;gd nek;Gf;F

cjhuzq;fshFk;.

• jpUF ahf;F rha;jskhFk;.

• Riur;rhtp> \pg;lu; rhtp> Gupahzpr; rhtp> ngl;bg; Gupahzpr; rhtp, jpUfhzp;

nrYj;jp> rpy;Yj; JisfUtp Mfpad rpy;NyhL mr;rhzp tifiar;

Nru;e;jitahFk;.

• fg;gpj; njhFjp  fg;gp tiff;FupaJ.
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Riur;rhtpRiur;rhtpRiur;rhtpRiur;rhtpRiur;rhtp

Riu Mzpapd; (bolt) Riuia (nut)

,Wf ;fTk ; jsu ;j ;jTk ; Riur ;rhtp

gad;gLj;jg;gLk;. ,J rpy;NyhL mr;rhzp

(wheel and axle) vd;w nghwp tiff;F

cjhuzkhFk ; (cU 3.2 . 8 ) . ,J

thfdq;fisg; gOJghu;f;Fk; ,lq;fspy;

nghJthfg; gad;gLj;jg;gLk;. ,r;Riur;rhtp

gy;NtW tifahd RiuahzpfSf;Fg;

nghUj;jkhd msTfspy; fhzg;gLfpd;wJ.

\pg;lu; rhtp> Gupahzpr; rhtp> ngl;bg;

Gupahzpr; rhtp MfpadTk; Riu Mzpfis

,Wf;fTk; jsu;j ;jTk; gad;gLj;jg;

gLfpd;wd. \pg;lu; rhtpapd; jz;bd;

nfhLf;Ffs; ,uz;bw ;f pilapYs;s

J}uj;ij khw;wpaikf;f KbAk;. ,jd; %yk;

gy;NtW gUkd; nfhz;l Riuahzpfisg;

nghUj;jTk; jsu;j;jTk; KbAk;.

rha;jsk;rha;jsk;rha;jsk;rha;jsk;rha;jsk;

thfdq;fisr; nrt;itg;gLj;Jk;

NghJ (service nra;Ak;NghJ) thfdj;jpd;

Kw;gf;fj;ij my;yJ gpw;gf;fj;ij

my;yJ KO thfdj;ijAk; cau;j;j

Ntz;ba Njit Vw;gLfpwJ. ,jw;Fr;

rha;jsk; gad;gLj;jg;gLfpd;wJ.

jpUF ahf;fpd; jz;L Gupahzp tbit xj;jJ.

,JTk; rha;jsj;jpd; Nfhl;ghl;ilg; gad;gLj;jp

mikf;fg;gl;ljhFk;. ,jd; Gupfs; Xu; mr;irr; #o;e;J

RUsp tbtpy; fhzg;gLk; rha;jskhff; fhzg;gLfpd;wd

(cU 3.2.11).

thfd cau;j;jpthfd cau;j;jpthfd cau;j;jpthfd cau;j;jpthfd cau;j;jp     (Hoist)

,J thfdj;ij cau;j;Jtjw;Fg; gad;gLj;jg;gLk; kw;WnkhU tif

cgfuzkhFk;. ,J ghupa jput mKf;f ahf;fpd; njhopw;ghl;il xj;jJ.

,J> cU 3.2.12 ,y; fhl;lg;gl;Ls;sthW Fohapd; %yk; xd;Nwhnlhd;W

cU 3.2.10 thfdj;ijcU 3.2.10 thfdj;ijcU 3.2.10 thfdj;ijcU 3.2.10 thfdj;ijcU 3.2.10 thfdj;ij

cau;j;jg; gad;gLk; rha;jsk;cau;j;jg; gad;gLk; rha;jsk;cau;j;jg; gad;gLk; rha;jsk;cau;j;jg; gad;gLk; rha;jsk;cau;j;jg; gad;gLk; rha;jsk;

RUsp

tbtr;

rha;jsk;

cU 3.2.11 jpUF ahf;FcU 3.2.11 jpUF ahf;FcU 3.2.11 jpUF ahf;FcU 3.2.11 jpUF ahf;FcU 3.2.11 jpUF ahf;F

cU 3.2.8 Riur; rhtpiag;cU 3.2.8 Riur; rhtpiag;cU 3.2.8 Riur; rhtpiag;cU 3.2.8 Riur; rhtpiag;cU 3.2.8 Riur; rhtpiag;

gad;gLj;jpr; Riu Mzpiagad;gLj;jpr; Riu Mzpiagad;gLj;jpr; Riu Mzpiagad;gLj;jpr; Riu Mzpiagad;gLj;jpr; Riu Mzpia

,Wf;Fjy;,Wf;Fjy;,Wf;Fjy;,Wf;Fjy;,Wf;Fjy;

 rpy;Y

jz;L

Riu Mzpapd;

jiyg; gFjp

Row;rp

mr;R

nfhLf;if mirf;ff;

$ba jpUF

nfhLf;F

cU 3.2.9 \pg;lu; rhtpcU 3.2.9 \pg;lu; rhtpcU 3.2.9 \pg;lu; rhtpcU 3.2.9 \pg;lu; rhtpcU 3.2.9 \pg;lu; rhtp

rha;T
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,izf;fg;gl;Ls;s> vz;nziaf; nfhz;Ls;s ,uz;L cUisfisf;

nfhz;ljhFk;. A ,y;> vz;nza; epuypd;kPJ mjpf mstpy; cau;j;jf;$ba

cau;j;Jk; jz;L fhzg;gLk;. B ,y; vz;nza; kPJ mKf;fj;ijr; nrYj;jf;$ba

tsp mlq;fpAs;sJ. NkYk; tspia B ,Ds; nrYj;Jk;NghJ> B ,y;

jputj;jpd;kPJ toq;fg;gLk; mKf;fk;> vz;nzapD}lhf A I Nehf;fp

CLflj;jg;gl;L> cau;j;Jk; jz;L (hoist) Nky;Nehf;fp cau;j;jg;gLk;. ,q;F

B ,d; Nkw;gug;gsit tpl A ,d; Nkw;gug;gsT FiwthdjhFk;. ,jdhy;>

A ,d; Nkw;gug;gpd; kPJ toq;fg;gLk; tpiria tpl mjpf msT tpir   B ,d;

Nkw;gug;gpd; kPJ toq;fg;gl Ntz;Lk;. vdpDk;> ,q;F B ,y; fhzg;gLk;

vz;nza; epuy; rpwpjsT fPo;Nehf;fp ,wq;Fk;NghJ A  ,y; vz;nza; epuy;

cau;j;jpAld; mjpf msT cau;fpd;wJ. ,q;F mKf;fj;jpw;F cl;gLj;jpa

tspapd; %yNk vj;jdk; toq;fg;gLfpd;wJ.

 3.2.3 tptrhaj;jpy; gad;gLj;jg;gLk; cgfuzq;fs; 3.2.3 tptrhaj;jpy; gad;gLj;jg;gLk; cgfuzq;fs; 3.2.3 tptrhaj;jpy; gad;gLj;jg;gLk; cgfuzq;fs; 3.2.3 tptrhaj;jpy; gad;gLj;jg;gLk; cgfuzq;fs; 3.2.3 tptrhaj;jpy; gad;gLj;jg;gLk; cgfuzq;fs;

kuGuPjpahd tptrhaj;jpy; kz;ntl;b> fyg;ig Nghd;w ghuk;gupa

cgfuzq;fSk; ,ae;jpuf; fyg;ig> ehd;F rpy;Y nfhz;l jpuhf;uu;> ifj;

jpuhf;uu;> ,ize;j vspa #lbf;Fk; ,ae;jpuk;> #lbf;Fk; ,ae;jpuk;> fis

mfw;Wk; fUtp Nghd;wdTk; gad;gLj;jg;gl;L tUfpd;wd.

xg;gil 2xg;gil 2xg;gil 2xg;gil 2xg;gil 2

• tptrhaj;Jiwapy; gad;gLj;jg;gLk; gy;NtW cgfuzq;fisAk;

nghwpfisAk; gw;wpa jfty;fisAk; glq;fisAk; ,ad;w msT

NrfupAq;fs;.

• mit gad;gLj;jg;gLk; ,lq;fSf;Fr; nrd;W mit njhopw;gLk;

Kiwfis mwpe;Jnfhs;Sq;fs;.

• xt;nthU cgfuzj;jpYk; cs;s vspa nghwpfis ,dq;fhZq;fs;.

• ,j;jfty;fisf; nfhz;L ifNaL xd;iwj; jahupAq;fs;.

cU 3.2.12 thfd cU 3.2.12 thfd cU 3.2.12 thfd cU 3.2.12 thfd cU 3.2.12 thfd  cau;j;jpcau;j;jpcau;j;jpcau;j;jpcau;j;jp

epy kl;lk;

cau;j;Jk;;

jz;L

Rik

vj;jdk;

vz;nza;

mKf;fj;jpw;F

 cl;gLj;jpa

 tsp

tsp

neUf;fpAld;

njhLf;fg;gl;Ls;s

Foha;thfdj;ij

cau;j;Jk; jl;L

A B
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fyg;igfyg;igfyg;igfyg;igfyg;ig

vUjpdhy; my;yJ vUikapdhy; ,Oj;Jr; nry;yg;gLk; fyg;igfSk;

(plough)> ifj; jpuhf;uu;> ehd;F rpy;Yf; nfhz;l jpuhf;uu; Mfpatw;iwg;

gad;gLj;jp ,Oj;Jr; nry;yg;gLk; ngupa fyg;igfSk; (cjhuzk; : jl;LUthd

fyg;ig) tptrhaj;jpy; gad;gLj;jg;gLfpd;wd.

fyg;igAk; xU rha;jskhFk;. ,q;F vUJ> jpuhf;uu; vd;gdtw;wpd;

%yk; toq;fg;gLk; vj;jdj;jpd; %yk; fyg;ig Kd;Ndhf;fp ,Of;fg;gLk;.

,jd; fhuzkhf kz; Gul;lg;gLfpd;wJ.

jpuhf;uu; (coT ,ae;jpuk; jpuhf;uu; (coT ,ae;jpuk; jpuhf;uu; (coT ,ae;jpuk; jpuhf;uu; (coT ,ae;jpuk; jpuhf;uu; (coT ,ae;jpuk; / typ nghwp) typ nghwp) typ nghwp) typ nghwp) typ nghwp)

taypYk; Nkl;L epy kz;izg; Gul;lTk; #L kpjpf;fTk; Rikiaf;

nfhz;L nry;yTk; jpuhf;uu; gad;gLj;jg;gLk;. ehd;F rpy;Yfs; nfhz;l

jpuhf ;uu ;fs ; khj ;j puk ; my;yhJ ,uz;L rpy ;Y jpuhf ;uu ;fSk;

gad;gLj;jg;gLfpd;wd. jpuhf;uupd; gpd;rpy;Y kpfTk; mfd;wjhfTk; Nkw;gug;gpy;

ntl;Lfs; nfhz;ljhfTk; fhzg;gLk;. ,jdhy;> kz;zpd; kPJ Vw;gLj;jg;gLk;

mKf;fk; Fiwf;fg;gLtjdhy; jpuhf;uu; kz;zpDs; GijahjthW nry;y

KbfpwJ. ntl;Lfs; nfhz;l rpy;Yfs; ,aq;Fk;NghJ kz;Zld; mjpf

msT cuha;it Vw;gLj;Jfpd;wd. ,jdhy;> jpuhf;uu; tOf;fpr; nry;Yjy;

jLf;fg;gLfpwJ.

jpuhf;uUld; ntt;NtW cgfuzq;fis

,izg;gjd; %yk; #L kpjpj;jy;> ney;iyj;

J}w;Wjy;> nghUs;fisf;nfhz;L nry;Yjy;

Nghd;w gy;NtW NjitfSf;Fk; jpuhf;uu;

gad;gLj;jg;gLfpd;wJ.

cU 3.2.13 vUik khl;ilg;cU 3.2.13 vUik khl;ilg;cU 3.2.13 vUik khl;ilg;cU 3.2.13 vUik khl;ilg;cU 3.2.13 vUik khl;ilg;

gad;gLj;jp ,Of;fg;gLk; fyg;iggad;gLj;jp ,Of;fg;gLk; fyg;iggad;gLj;jp ,Of;fg;gLk; fyg;iggad;gLj;jp ,Of;fg;gLk; fyg;iggad;gLj;jp ,Of;fg;gLk; fyg;ig
cU 3.2.14 jpuhf;uupdhy; ,Oj;Jr;cU 3.2.14 jpuhf;uupdhy; ,Oj;Jr;cU 3.2.14 jpuhf;uupdhy; ,Oj;Jr;cU 3.2.14 jpuhf;uupdhy; ,Oj;Jr;cU 3.2.14 jpuhf;uupdhy; ,Oj;Jr;

nry;yg;gLk; fyg;ignry;yg;gLk; fyg;ignry;yg;gLk; fyg;ignry;yg;gLk; fyg;ignry;yg;gLk; fyg;ig

cU 3.2.15 jpuhf;uu;cU 3.2.15 jpuhf;uu;cU 3.2.15 jpuhf;uu;cU 3.2.15 jpuhf;uu;cU 3.2.15 jpuhf;uu;
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3.3 G+NfhsuPjpapy; ,Uf;Fk; rf;jp tsq;fspd;3.3 G+NfhsuPjpapy; ,Uf;Fk; rf;jp tsq;fspd;3.3 G+NfhsuPjpapy; ,Uf;Fk; rf;jp tsq;fspd;3.3 G+NfhsuPjpapy; ,Uf;Fk; rf;jp tsq;fspd;3.3 G+NfhsuPjpapy; ,Uf;Fk; rf;jp tsq;fspd;
gz;Gk; msTk;gz;Gk; msTk;gz;Gk; msTk;gz;Gk; msTk;gz;Gk; msTk;

,t;tsT ehl;fshf kz;nzz;nza;f; Fg;gptpsf;F ntspr;rj;jpy;

gbj;j RNyhrdhtpd; tPl;bw;F> tPl;il xspA+l;l kpd;rhuk; fpilj;Js;sJ.

vdpDk;> tpwF jl;Lg;ghbd;wpf; fpilg;gjhy; mtu;fs; czitj; jahupg;gjw;F

,d;Dk; tpwfLg;igNa gad;gLj;Jfpd;wdu;. tpwF> ,aw;ifahff; fpilf;Fk;

vupnghUshFk;. ,aw;ifahf cs;s gz;gLj;jh vz;nzapypUe;J

kz;nzz;nza; NtWgLj;jp vLf;fg;gLfpd;wJ. ,it rf;jpia toq;Ftjhy;

rf;jp tsq;fs; vdg;gLk;. gz;gLj;jh vz;nza;> tpwF Nghd;w ,aw;ifahf

cs;s rf;jp tsq;fs; Kjd;ikr; rf;jp tsq;fshff; (primary energy

resources) fUjg;gLk;. ePupd; mOj;jr; rf;jpAk; Kjd;ikr; rf;jp tskhFk;.

mjidg; gad;gLj;jp kpd; cw;gj;jp nra;ag;gLfpd;wJ.

Kjd;ikr; rf;jp tsq;fspypUe;J ngwg;gLk; rf;jp tsq;fs; Jizr;

rf;jp tsq;fs; (secondary energy resources) vdg;gLk;. ,g;NghJ Kjd;ikr;

rf;jp tsq;fisAk; Jizr; rf;jp tsq;fisAk; NtWgLj;jp ,dq;fhz;Nghk;.

 3.3.1 Kjd;ikr; rf;jp tsq;fs;  3.3.1 Kjd;ikr; rf;jp tsq;fs;  3.3.1 Kjd;ikr; rf;jp tsq;fs;  3.3.1 Kjd;ikr; rf;jp tsq;fs;  3.3.1 Kjd;ikr; rf;jp tsq;fs; (Primary energy resources)

gz;gLj;jh vz;nza;gz;gLj;jh vz;nza;gz;gLj;jh vz;nza;gz;gLj;jh vz;nza;gz;gLj;jh vz;nza;     (Crude oil)

,J GJg;gpf;f Kbahj Kjd;ikr; rf;jp tskhFk;. gz;gLj;jh vz;nza;

ngw;Nwhypak; vdTk; miof;fg;gLk;. gz;gLj;jh vz;nzia Neubahfr;

rf;jp Kjyhfg; gad;gLj;j KbahJ. mjw;fhf mjpy; cs;s $Wfisg;

gFjpgl tbj;jypd; (fractional distillation) %yk; NtWgLj;j Ntz;Lk;. ,J

gz;gLj;jh vz;nziar; Rj;jpfupj;jy; vdg;gLk;. Rj;jpfupf;ifapy;

NtWgLj;jg;gLk; $WfSf;fpilNa> rf;jpia cw;gj;jp nra;tjw;Ff; fryPd;

(ngw;Nwhy;)> Bry;> kz;nzz;nza;> vupnghUs; vz;nza; (fuel oil)> jputg;

ngw;Nwhypa thA (L.P. gas) vd;Dk; $Wfs; gad;gLj;jg;gLfpd;wd. ,it

ahTk; IjNuhf;fhgd;fs; IjNuhf;fhgd;fs; IjNuhf;fhgd;fs; IjNuhf;fhgd;fs; IjNuhf;fhgd;fs; MFk;.

Kjd;ikr; rf;jp tsq;fs;Kjd;ikr; rf;jp tsq;fs;Kjd;ikr; rf;jp tsq;fs;Kjd;ikr; rf;jp tsq;fs;Kjd;ikr; rf;jp tsq;fs; Jizr; rf;jp tsq;fs;Jizr; rf;jp tsq;fs;Jizr; rf;jp tsq;fs;Jizr; rf;jp tsq;fs;Jizr; rf;jp tsq;fs;

• gz;gLj;jh vz;nza;
• epyf;fup
•  ,aw;if thA
• capu;j;jpzpT
• fhw;Wr;rf;jp

•  kpd;;
• ntg;gk;
• kPntg;gkhf;fpa nfhjpePuhtp

•  #upa rf;jp

• ePupd; mOj;jr; rf;jp
• fUr; rf;jp

ml;ltiz 3.3.1ml;ltiz 3.3.1ml;ltiz 3.3.1ml;ltiz 3.3.1ml;ltiz 3.3.1

}
capHr;

Rtl;L

vupnghUs;fs;
• Gtp ntg;gr; rf;jp
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IjNuhf;fhgd;fspy; fhgd;> Ijurd; vd;Dk; ,U %yfq;fs; khj;jpuk;

cs;sd. ngw;Nwhy;> Bry; Mfpad thfdq;fisr; nrYj;Jtjw;Fk; LP thA>

tPl;L vupnghUshfTk; gad;gLj;jg;gLtij mwptPu;fs;. kz;nzz;nza;

vupnghUshfTk; tPl;bid xspA+l;lTk; gad;gLj;jg;gLfpd;wJ. vupnghUs;

vz;nza;> mdy; kpd;tY epiyaq;fspy; (c -k; : nfuty;gpl;ba) vupnghUshfg;

gad;gLfpd;wJ. mt;thNw BrYk; (c -k; : rGf];fe;j) gad;gLfpd;wJ.

cyfpy; ngw;Nwhypa tsk; rPuw;w tpjj;jpy; gue;Js;sJ. ,jid cU

3.3.1 ,y; cs;s Njrg;glj;jpypUe;J mwpe;Jnfhs;syhk;. ,yq;ifapYk; fliy

mz;b vz;nza;g; gbTfs; ,Uf;fpd;wikf;Fr; rhd;Wfs; cs;sd. cyfpy;

ngw;Nwhypaj;ij cw;gj;jp nra;Ak; Kf;fpa ehLfshf kj;jpa fpof;F ehLfs;>

If;fpa mnkupf;fh> u\;ah> ntdpRNtyh Nghd;w ehLfisf; Fwpg;gplyhk;.

jw;fhy cw;gj;jp> Efu;T (gad;ghL)f; Nfhyj;jpw;Nfw;g ,e;j E}w;whz;bd;

,Wjpapy; gz;gLj;jh vz;nza;g; gbTfs; mw;Wg;NghFnkd Cfpf;fg;gLfpd;wJ.

epyf;fupepyf;fupepyf;fupepyf;fupepyf;fup     (Coal)

,J GJg;gpf;f Kbahj Kjd;ikr; rf;jp tskhFk;. Mjpfhyj;jpy;

Gifapujq;fSf;Fg; ngUk;ghYk; epyf;fup gad;gLj;jg;gl;lJ. jw;NghJ epyf;fup>

mdy; kpd;tY epiyaq;fspy;  vupnghUshfg; ngUk;ghYk; gad;gLj;jg;

gLfpd;wJ. epyf;fup jfdkilAk;NghJ cz;lhFk; ntg;gj;jpd; %yk;

kPntg;gkhf;fpa nfhjpePuhtpia (super heated steam) cw;gj;jpnra;J> mjd;

%yk; ePuhtpr; Royp nraw;gLj;jg;gLk;. ,jd; %yk; kpd;gpwg;ghf;fpiar; Royr;

nra;J> kpd; cw;gj;jp nra;ag;gLk;. ,yq;ifapYk; epyf;fup kpd;tY epiyak;

Mu;bf; rKj;jpuk; Mu;bf; rKj;jpuk;

tl grpgpf; rKj;jpuk;

tl mj;jpyhe;jpf;

rKj;jpuk;

tl mj;jpyhe;jp;f;

rKj;jpuk;

njd; grpgpf; rKj;jpuk;

,e;J

rKj;jpuk;

gRgpf;

rKj;jpuk;

epyf;fup

ngw;Nwhypak; - ,aw;if thA

njd; mnkupf;fh

tl mnkupf;fh
u\;ah

INuhg;gh

Mgpupf;fh

Mrpah
rPdh

mT];jpNuypah

cU 3.3.1 cyfpy; vupnghUs;fspd; guk;gy;cU 3.3.1 cyfpy; vupnghUs;fspd; guk;gy;cU 3.3.1 cyfpy; vupnghUs;fspd; guk;gy;cU 3.3.1 cyfpy; vupnghUs;fspd; guk;gy;cU 3.3.1 cyfpy; vupnghUs;fspd; guk;gy;
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mikf;fg;gl ;Ls;sij ePq;fs; mwptPu ;fsh? mJ vg;gpuNjrj;jpy;

mikf;fg;gl;Ls;sJ vd;gij mwpe;Jnfhs;Sq;fs;.

epyf;fup fhgd; %yfj;ijf; nfhz;Ls;sJ. epyf;fup tsk; rPuw;w tpjj;jpy;

cyfk; KOtJk; guk;gpAs;sJ (cU 3.3.1). If;fpa ,uhr;rpak;> rPdh>

mT];jpNuypah Nghd;w ehLfspy; epyf;fupg; gbTfs; mjpf mstpy; cs;sd.

epyf;fup kpd;tY epiyaj;jpd; %yk; #oy; gpur;rpidfs; Vw;glyhk;. ,jw;Ff;

fhuzk; epyf;fupapd; jfdj;jpd;NghJ fhgdPnuhl;irl;L thA> fe;jftPnuhl;irl;L

thA> fhgd; Jzpf;iffs; Mfpad ntspNaWfpd;wikahFk;. vdpDk;> Nkk;gl;l

etPd njhopDl;gtpaiyg; gad;gLj;jp ,tw;iw ,optsthf;fyhk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

gz;gLj;jh vz;nza;> epyf;fup vd;gd capu;r;Rtl;L vupnghUspd; ,U

tiffshFk;. mtw;wpy; fopTg; nghUshff; (khrhff;) fe;jfk; ,Uf;Fk;.

MfNt> ngw;NwhypaKk; epyf;fupAk; jfdkilifapy; tspkz;lyj;jpw;Ff;

fe;jftPnuhl;irl;L thA tpLtpf;fg;gLfpd;wJ. ,t;thA kioePUld;

NrUk;NghJ mkpy kio cz;lhfyhk;. ,J xU #oy; gpur;rpidahFk;.

,aw;if thA,aw;if thA,aw;if thA,aw;if thA,aw;if thA     (Natural gas)

Gtpapd; cl;Gwj;jpNy ,aw;ifahf ,Uf;Fk; thAg; gbTfspypUe;J

ngwg;gLk; thAf;fs;> ,aw;if thAf;fs; vdg;gLk;. ,t;thAg; gbTfs;

ngw;Nwhypa> epyf;fupg; gbTfSld; njhlu;ghf ,Uf;Fk; capu;r;Rtl;L

vupnghUshFk;. ,J GJg;gpf;fKbahj rf;jp tskhFk;. ,aw;if thAtpy;

gpujhdkhf IjNuhf;fhgdhfpa nkNjd; thA cs;sJ. ,aw;if thA tPl;Lg;

gad;ghl;bw;Fk; kpd;idg; gpwg;gpg;gjw;Fk; thfd vupnghUshfTk;

gad;gLj;jg;gLfpd;wJ. If;fpa mnkupf;fh> kj;jpafpof;F ehLfs; Mfpatw;wpy;

ngupa ,aw;if thAg; gbTfs; cs;sd. ,aw;if thA Vida Rtl;L

vupnghUs;fis tplg; gad;ghl;bw;F cfe;jJ. Vnddpy;> ,aw;if thAtpy;

fhgd;> fe;jfk; vd;gtw;wpd; msT xg;gPl;lstpy; Fiwthdjhy; mJ #oiy

khRgLj;JtJk; FiwthFk;.

capu;j;jpzpTcapu;j;jpzpTcapu;j;jpzpTcapu;j;jpzpTcapu;j;jpzpT     (Biomass)

,J GJg;gpf;fj;jf;f rf;jp KjyhFk;. ,J rf;jpia cw;gj;jp nra;ag;

gad;gLj;jj;jf;f tpyq;F my;yJ jhtur; Nrjdg; nghUshFk;. kdpj ehfupfk;

Muk;gpj;jjpypUe;J ,d;W tiuf;Fk; vkJ tPl;Lr; rf;jpj; Njitfis toq;Fk;

gpujhd rf;jp tsk; capu;j;;jpzpthFk;. ehk; gad;gLj;Jk; capu;j;jpzpTfs;

ahit? ,q;F tpwF Kf;fpa ,lj;ij tfpf;fpd;wJ. Njq;fha; vz;nza;

Nghd;w jhtu vz;nza;fSk; ,t;thW gad;gLj;jg;gLk; capu;j;jpzpTfshFk;.

,e;jpahtpy; khl;bd; rhzk; cyu;j;jg;gl;L vupnghUshfg; gad;gLj;jg;gLfpd;wJ.

ney;ypd; ckpAk; kuk; mupAk;NghJ NrUk; kuj;J}Sk; vupnghUs;fshfg;

gad;gLj;jg;gLk; NtW ,U capu;j;jpzpTfshFk;.
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capu;j;jpzpTfisf; fhw;wpd;wpa gw;wPupahtpd; %yk; gpupe;jopar; nra;J

capu;thA cw;gj;jp nra;ag;gLfpd;;wJ. capu;thAtpd; gpujhd $W kPnjd;   (methane)

thAthFk;. rhzk;> tPzhfpg; NghFk; fha;fwpfSk; goq;fSk;> itf;Nfhy;> kdpj

kyk; Nghd;w fopTg; nghUs;fSk; ,jw;fhfg; gad;gLj;jg;gLfpd;wd.

#upa rf;jp #upa rf;jp #upa rf;jp #upa rf;jp #upa rf;jp (Solar energy)

GJg;gpf;fj;jf;fJk; #oy; el;ghdJkhd rf;jp Kjyhfpa #upa rf;jp>

vspjhfg; ngwj;jf;f ,yhgfukhd rf;jp tskhFk;. #uparf;jp ngUk;ghyhd

ehLfSf;F tUlk; KOtJk; rk mstpy; fpilf;ff;$ba rf;jp tskhFk;.

Mdhy;> JUtg; gpuNjrq;fis mz;ba ehLfspy; rpy fhyq;fspy; Fiwe;jsT

#upa rf;jpNa fpilf;fpwJ. vkJ ehL tUlk; KOtJk; #upa rf;jpiag; ngWk;

mstpy; cs;s ehlhFk;. ,J> #upadpy; njhlu;r;rpahf eilngWk; fU xd;wy;

jhf;fq;fspd;NghJ Njhw;Wtpf;fg;gLfpd;wJ. ,jd;NghJ Ijurd; mZf;fs;

,ize;J <ypak; mZf;fs; Njhd;WtJld; ngUksT rf;jp ntsptplg;gLk;.

fhw;W fhw;W fhw;W fhw;W fhw;W (Wind energy)

fhw;W> GJg;gpf;fj;jf;fJk; #oy; el;ghdJkhd rf;jp tskhFk;.

fhw;whiyfs; ghupa fhw;whbfisf; nfhz;bUf;Fk;. fhw;wpd; %yk; fhw;whbfs;

Roy;ifapy; ngwg;gLk; rf;jp Njitahd ,ae;jpuq;fSf;F CLflj;jg;gl;L

mit ,af;fr; nra;ag;gLk;. ,r;rf;jp tsj;ij mjpf fhw;Ws;s ,lq;fspy;

khj;jpuk; gad;gLj;jf;$bajhf ,Uf;Fk;.

ePupd; mOj;jr; rf;jpePupd; mOj;jr; rf;jpePupd; mOj;jr; rf;jpePupd; mOj;jr; rf;jpePupd; mOj;jr; rf;jp     (Potential energy)

cau; kl;lj;jpy; Nrkpj;J itf;fg;gLk; ePUf;F mOj;jr; rf;jp cz;L.

ePupd; mOj;jr; rf;jp GJg;gpf;fj;jf;fJk; #oy; khriljYf;Fg; gq;fspg;Gr;

nra;ahjJkhd rf;jp tskhFk;. ,J ,yq;ifapy; kpd; cw;gj;jpf;fhfg;

gad;gLj;jg;gLk; gpujhd rf;jp tskhFk;. Xu; cfe;j cauj;jpy; Nrkpj;J

itj;j ePiuf; fPo;Nehf;fpg; ghar; nra;J> ePu;r; Roypfs; Royr; nra;ag;gLk;.

mjd; %yk;> kpd;gpwg;ghf;fpiar; nraw;gLj;jp kpd; cw;gj;jp nra;ag;gLk;.

ePu;kpd;tY epiyaj;ij

mikf;ifapy; xNu ePNuhl;lj;ij

ntt;NtW ,lq;fspy; gad;

gLj;jf;$bajhf tY epiyaj;

njhliu mikj;J mjpf kpd;id

cw;gj;jp nra;ayhk;. mg;NghJ xNu

ePu; topapd; %yk; $Ljyhd

tYit cw;gj;jp nra;ayhk;.

vt;thwhapDk; ,aw;ifr; #oypd; rkepiy ePu; kpd;tY epiyaq;fis

mikg;gjdhy; ghjpf;fg;gLk; (c - k;: ,dg;ngUf;fj;jpw;fhff; flypypUe;J

Mw;Wf;F tUk; kPdpdq;fs; ghjpf;fg;gLk;).

cU 3.3.2 ePu;kpd;tY epiyak;cU 3.3.2 ePu;kpd;tY epiyak;cU 3.3.2 ePu;kpd;tY epiyak;cU 3.3.2 ePu;kpd;tY epiyak;cU 3.3.2 ePu;kpd;tY epiyak;

kpd;tY

epiyak;

cauj;NjAs;s

ePu;j; Njf;fk; miz

fPNoAs;s

ePu;j;Njf;fk;
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,yq;ifapy; k];Nfypah XahitAk; nfn`y;fK XahitAk; mz;b

Ie;J ePu;kpd;tY epiyaq;fs; mikf;fg;gl;Ls;sd. fhrpy;wP> kTrf;nfy;iy

vd;gd ,j;njhFjpapy; cs;s kpfg; ngupa ePu;j;Njf;fq;fshFk;. fdpNahd;>

Nehl;ld;> yf;\ghd Mfpad rpwpa ePu;j;Njf;fq;fshFk;.

rpwpa ePu; %yq;fisg; gad;gLj;Jtjd; %yKk; rpwpa ePu;kpd;tY

epiyaq;fis (mini hydro electric power stations) mikj;J Fwpj;j

gpuNjrq;fSf;Fj; Njitahd kpd;tYit cw;gj;jp nra;ayhk;.

ghAk; Mw;W ePiug; gad;gLj;jpAk; kpd;id cw;gj;jp nra;ayhk;. Mw;W

ePupd; %yk; $ba tpl;lKs;s ePu;r; rpy;iyr;  Royr; nra;J> fpau;j; njhFjp

%yk; Row;rpf; fjpiaf; $l;b> mr;rf;jpia kpd; gpwg;ghf;fpf;F (ijdNkh)

CLflj;Jtjd; %yKk; kpd;id cw;gj;jp nra;ayhk;.

fUr; rf;jpfUr; rf;jpfUr; rf;jpfUr; rf;jpfUr; rf;jp     (Nuclear energy)

fUr; rf;jp vd;gJ Xu; mZtpd; fUtpy; mlq;fpAs;s rf;jpahFk;. mr;

rf;jpiaf; fUg; gpsT fUg; gpsT fUg; gpsT fUg; gpsT fUg; gpsT (nuclear fission)> fU xd;wy;> fU xd;wy;> fU xd;wy;> fU xd;wy;> fU xd;wy; (nuclear fusion) vd;Dk;

,U tpjq;fspy; ngwyhk;. fUtY epiyaq;fspy; (nuclear power station) fUg;

gpstpd; %yk; ANudpak; Nghd;w fjpu;j;njhopw;ghl;L %yfq;fisg; gad;gLj;jpf;

fUr; rf;jp ngwg;gLk;. ,f; fjpu;j; njhopw;ghl;L %yfq;fs; fU vupnghUs;fsfU vupnghUs;fsfU vupnghUs;fsfU vupnghUs;fsfU vupnghUs;fs;

vdg;gLk;. fUg; gpsTtpd; %yk; mjpf fUr; rf;jp ntsptplg;gLtJld; Mgj;jhd

fjpu;j; njhopw;ghl;Lf; fopTg; gjhu;j;jq;fSk; Njhd;Wfpd;wd.

,f;fjpu;g;Gfs; Rw;whlYf;F ntspNawiyj; jLf;fj;jf;fjhff; fUtY

epiyaq;fs; mikf;fg;gl;bUf;Fk;. ,tw;wpy; jpBu; tpgj;J Vw;gl;lhy; kdpjDf;Fj;

jPq;F Vw;gLjy; jtpu;f;f Kbahjjhfp tpLk;. 1986 ,y; Nrhtpaj; xd;wpaj;jpNy

nru;Ndhgpy; vd;Dk; ,lj;jpYs;s fUtY epiyaj;jpy; Vw;gl;l tpgj;J ,jw;Fr;

rpwe;j cjhuzkhFk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

`pNuh\pkh> ehfrhfp vd;Dk; efuq;fspd; kPJ Nghlg;gl;l mZf;

Fz;Lfspdhy; fUg; gpsTj; jhf;fk; fl;Lg;ghbd;wp epfo;e;J ghupa rf;jp

ntsptplg;gl;lJ. mjdhy;> kdpjDf;Fk; Vida capupdq;fSf;Fk;

cilikfSf;Fk; ghupa mopT Vw;gl;lJ. ,jd; tpisthfg; Gw;WNeha;>

mq;f cUj;jpupG (mq;ftPdk;) Nghd;w gy;NtW jiyKiw Neha;fSf;F

MshfpNahu; ,d;Wk; ag;ghdpy; tho;fpd;wdu;.

cU 3.3.3 mZtpd; fUcU 3.3.3 mZtpd; fUcU 3.3.3 mZtpd; fUcU 3.3.3 mZtpd; fUcU 3.3.3 mZtpd; fU

fU

cU 3.3.4 fUtY epiyak;cU 3.3.4 fUtY epiyak;cU 3.3.4 fUtY epiyak;cU 3.3.4 fUtY epiyak;cU 3.3.4 fUtY epiyak;
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,g;NghJ Jizr; rf;jp tsq;fs; rpytw;iwg; gw;wpg; ghu;g;Nghk;.

 3.3.2 Jizr; rf;jp tsq;fs; 3.3.2 Jizr; rf;jp tsq;fs; 3.3.2 Jizr; rf;jp tsq;fs; 3.3.2 Jizr; rf;jp tsq;fs; 3.3.2 Jizr; rf;jp tsq;fs;     (Secondary energy resources)

♦ ♦ ♦ ♦ ♦ kPntg;gkhf;fpa nfhjpePuhtpkPntg;gkhf;fpa nfhjpePuhtpkPntg;gkhf;fpa nfhjpePuhtpkPntg;gkhf;fpa nfhjpePuhtpkPntg;gkhf;fpa nfhjpePuhtp     (Super heated steam)

cau; mKf;fKk; cau; ntg;gepiyAk; cs;s nfhjpePuhtp

kPntg;gkhf;fpa nfhjpePuhtp vdg;gLk;. epyf;fup kpd;tY epiyaq;fSk; fU

tY epiyaq;fSk; cw;gj;jp nra;Ak; mjpf ntg;gr; rf;jpapdhy; ePiuf;

nfhjpf;fr; nra;J> kPntg;gkhf;fpa nfhjpePuhtp cw;gj;jp nra;ag;gLk;.

kPntg;gkhf;fpa nfhjpePuhtpapd; %yk; Roypfisr; Royr; nra;J> mjd;

%yk; kpd; gpwg;ghf;fpiar; nraw;gLj;jp kpd; cw;gj;jp nra;ag;gLk;.

♦ ♦ ♦ ♦ ♦ ntg;gk; ntg;gk; ntg;gk; ntg;gk; ntg;gk; (Heat)

vupnghUspd; jfdj;jpd; %yk; cw;gj;jp nra;ag;gLk; ntg;gk; xU

Jizr; rf;jp tskhFk;.

♦ ♦ ♦ ♦ ♦ kpd;kpd;kpd;kpd;kpd;     (Electricity)

Nkw;$wg;gl;l vk;KiwapNyDk; cw;gj;jp nra;ag;gLk; kpd;> Jizr;

rf;jp tskhFk;.

ehk; jpdrup tho;tpy; gy;NtW rf;jp tsq;fisg; gad;gLj;Jfpd;Nwhk;.

mtw;Ws; Kjd;ikr; rf;jp tsq;fSk; Jizr; rj;jp tsq;fSk; mlq;Ffpd;wd.

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

gpd;tUk; re;ju;g;gq;fs; xt;nthd;wpYk; ehk; Kjd;ikr; rf;jp tsj;jpidah>

Jizr; rf;jp tsj;jpidah gad;gLj;JfpNwhnkdf; Fwpg;gpl;L mtw;iwg;

gw;wp cq;fs; ez;gu;fSld; fye;JiuahLq;fs ;.
(i) tpwfLg;gpy; ePiu ntg;gkhf;fy;

(ii) jpwe;j ntspapy; ney;iy cyu;j;jy;

(iii) tpwFr; #isapy; ghizr; RLjy;

(iv) cg;gsj;jpy; cg;ig cw;gj;jp nra;jy;

(v) L.P. thAtpd; jfdj;jpd; %yk; thfdj;ij Xlr; nra;jy;

(vi) gha;kuf;fg;gypd; %yk; Nghf;Ftuj;J

(vii) gfypy; tPl;bDs; #upa xspiag; ngWjy;

(viii) ePNuhl;lj;jpd; %yk; Roypiar; Royr; nra;jy;

(ix) kpd; Nrhw;wLg;gpy; NrhW rikj;jy;

(x) kpd; Fkpio xspur; nra;jy;

(xi) ney;iyf; fhw;wpy; J}w;Wjy;

(xii) #upaf; fyq;fspd; %yk; kpd;id cw;gj;jp nra;jy;

cq;fs; tpilfs; rupahditah vd Muha;e;J ghUq;fs; (i, ii, iii, iv, v,
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vi, vii, viii, xi, xii vd;Dk; re;ju;g;gq;fspy; Kjd;ikr; rf;jp tsq;fSk; ix, x Mfpa

re;ju;g;gq;fspy; Jizr; rf;jp tsq;fSk; gad;gLj;jg;gLfpd;wd).

Kjd;ikr; rf;jp tsq;fis Neubahfg;; gad;gLj;Jk; Mw;wy;

kl;Lg;gLj;jg;gl;Ls;sJ. tPl ;by; my;yJ mYtyfj;jpy; my;yJ

njhopw;rhiyapy; cs;s cgfuzq;fspy; ngUk;ghyhdit kpd;dpd; %yk;

nraw;gLj;jg;gLfpd;wd. MfNt> Kjd;ikr; rf;jp tsq;fis kpd;dhf khw;w

Ntz;bAs;sJ. mt;thNw rpy re;ju;g;gq;fspy; Kjd;ikr; rf;jp tsq;fisg;

gad;gLj;jp ntg;gj;ij cw;gj;jp nra;a Ntz;bAk; cs;sJ. ehk; mjidg;

gw;wp NkYk; Muha;Nthk;.

 3.3.3 Kjd;ikr; rf;jp tsq;fisj; 3.3.3 Kjd;ikr; rf;jp tsq;fisj; 3.3.3 Kjd;ikr; rf;jp tsq;fisj; 3.3.3 Kjd;ikr; rf;jp tsq;fisj; 3.3.3 Kjd;ikr; rf;jp tsq;fisj;
 Jizr; rf;jp tsq;fshf khw;wy; Jizr; rf;jp tsq;fshf khw;wy; Jizr; rf;jp tsq;fshf khw;wy; Jizr; rf;jp tsq;fshf khw;wy; Jizr; rf;jp tsq;fshf khw;wy;

♦ ♦ ♦ ♦ ♦ ePupd; mOj;jr;rf;jp> fhw;Wr;rf;jp vd;gtw;wpypUe;J kpd; cw;gj;jpePupd; mOj;jr;rf;jp> fhw;Wr;rf;jp vd;gtw;wpypUe;J kpd; cw;gj;jpePupd; mOj;jr;rf;jp> fhw;Wr;rf;jp vd;gtw;wpypUe;J kpd; cw;gj;jpePupd; mOj;jr;rf;jp> fhw;Wr;rf;jp vd;gtw;wpypUe;J kpd; cw;gj;jpePupd; mOj;jr;rf;jp> fhw;Wr;rf;jp vd;gtw;wpypUe;J kpd; cw;gj;jp

Kjd;ikr; rf;jp tsq;fisg; gad;gLj;jp kpd;id cw;gj;jp nra;aj;jf;f

rpy Kiwfis ,dq;fhz;gjw;Fr; nraw;ghL 3.3.1 ,y; <LgLq;fs;.

   nraw;ghL 3.3.1   nraw;ghL 3.3.1   nraw;ghL 3.3.1   nraw;ghL 3.3.1   nraw;ghL 3.3.1

• cUtpy; fhzg;gLfpd;wthW

Nahfl; fuz;biaAk; kur;

rpy;iyAk; gad;gLj;jp xU ePu;r;

Roypiaj; jahu; nra;Aq;fs;.

• xU rpiyf;fk;gpiag; gad;gLj;jp

ePu;r; Roypapd; mr;rhzpiag;

nghUj;Jq;fs;.

• ,U cNyhfj; jfLfspypUe;J l tbtj;Jf;F ntl;lg;gl;l ,U

Mjhuq;fis xU gyifapy; nghUj;Jq;fs;.

• ,U Mjhuq;fspYk; rk cauj;jpy; Jisf;fg;gl;l ,U JisfspD}lhf

mr;rhzpia mDg;Gq;fs;.

• gyifapy; nghUj;jg;gl;l xU kuf; Fw;wpapd; kPJ xU rpwpa ildNkhit

(kpd;gpwg;ghf;fpia) / tpisahl;L Nkhl;liug; nghUj;jp> mjidf;

Fkpo;Kidg; Ngdhf; Nfhy; Jz;bd; %yk; mr;rhzpapy; nghUj;Jq;fs;.

• ildNkhtpd; kpd;; toq;Fk; ,U Kbtplq;fSlDk; kpd; Fkpiog;

nghUj;Jq;fs;.

• ,g;NghJ ePu;r; Roypia ePNuhl;lj;jpy; gpbj;J kpd; Fkpo; xspUk; tpjj;ijr;

NrhjpAq;fs;.

• cq;fs; mtjhdpg;Gfis mwpf;ifapLq;fs;.

ePu;r; Royp

mr;R
ildNkh

kpd;Fkpo;
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Kjd;ikr; rf;jp tsq;fshd ePupd; mOj;jr; rf;jpiaAk; fhw;iwAk;

gad;gLj;jpj; Jizr; rf;jp tskhd kpd;id cw;gj;jp nra;ayhk; vd;gij

ePq;fs; jw;NghJ mwpe;Jnfhz;bUg;gPu;fs;.

,tw;iw tpl kpd;id cw;gj;jpr; nra;tjw;Fr; #upa rf;jp> ngw;Nwhypak;>

epyf;fup> ,aw;if thA> capu;j;jpzpT Nghd;w Kjd;ikr; rf;jp tsq;fisAk;

gad;gLj;jyhk;. mj;jifa rpy re;ju;g;;gq;fspy; eilngWk; rf;jp khw;wKk;

mr;nrad;Kiwapd; tpidj;jpwDk; gw;wpf; ftdQ; nrYj;JNthk;.

♦ ♦ ♦ ♦ ♦ vupnghUs; jfdj;jpd; %yk; kpd;id cw;gj;jp nra;jyvupnghUs; jfdj;jpd; %yk; kpd;id cw;gj;jp nra;jyvupnghUs; jfdj;jpd; %yk; kpd;id cw;gj;jp nra;jyvupnghUs; jfdj;jpd; %yk; kpd;id cw;gj;jp nra;jyvupnghUs; jfdj;jpd; %yk; kpd;id cw;gj;jp nra;jy ;; ;; ;

ngw;Nwhy;> Bry; jfdkilAk;NghJk;

epyf;fup jfdkilAk;NghJk; cw;gj;jp

nra ;ag ; gLk ; k Pntg ;gkhf ;f pa nfhj p

ePuhtpapypUe;J kpd; cw;gj;jp nra;ag;gLk; tpjk;

gw ;w p e Pq ;fs ; NkNy fw ;Ws ;s P u ;fs ; .

ngw;Nwhypaj;jpy; my;yJ epyf;fupapy; cs;s

KOr; rf;jpAk; kpd;dhf khw;wg;gLfpd;wnjd

epidf;fpd;wPu;fsh?

vupnghUs; Fiw jfdj;jpw;F cl;gLfpd;wikahy; mjpy; cs;s rf;jpapy;

xU gFjpNa vkf;Ff; fpilf;fpd;wJ. NkYk;> vupnghUs; jfdj;jpypUe;J

fpilf;Fk; rf;jpapd; xU gFjp ntg;gkhfr; #oYf;F ,of;fg;gLfpwJ. mNj

Ntis> ngw;Nwhypaj;jpd; %yk; nraw;gLj;jg;gLk; vQ;rpd;fspYk; kPntg;gkhf;fpa

nfhjpePuhtpapd;; %yk; Royr; nra;ag;gLk; RoypfspYk; mtw;wpd; %yk;

nraw;gLj;jg;gLk; kpd; gpwg;ghf;fpfspYk; mtw;wpd; gFjpfSf;fpilNa cs;s

cuha;tpdhy; mjpf msT rf;jp tPz;tpuakhfpwJ. MfNt> ngw;Nwhypaj;jpy;

my;yJ epyf;fupapy; cs;s rf;jpapy; xU gFjpjhd; kpd;dhf khw;wg;gLfpd;wJ.

cuha;itf; Fiwg;gjd; %yk; rf;jp ,og;igAk; ,optsthf;fyhk;.

tpwfpd; %yk; ntg;gj;ij cw;gj;jp nra;jy;tpwfpd; %yk; ntg;gj;ij cw;gj;jp nra;jy;tpwfpd; %yk; ntg;gj;ij cw;gj;jp nra;jy;tpwfpd; %yk; ntg;gj;ij cw;gj;jp nra;jy;tpwfpd; %yk; ntg;gj;ij cw;gj;jp nra;jy;

tpwif vupg;gjd; %yk; ntg;gj;ij cw;gj;jp nra;Ak;NghJ tpwfpy;

mlq;fpAs;s rf;jpapy; xU gFjp tPzhfpd;wJ. ,J gy topfspy; eilngwyhk;.

tpwF vupAk;NghJ Fiw jfdk; eilngWfpd;wJ. MfNt> mjd;NghJ fpilf;f

Ntz;ba ntg;gr; rf;jpapy; xU gFjp khj;jpuk; vkf;Ff; fpilf;fpd;wJ. mt;thNw

ntspNaWk; thA tpisnghUSlDk; rf;jp ntg;gkhf ntspNaWfpd;wJ.

vupnghUs; G+uz jfdj;jpw;F cl;gLnkdpd;> ntg;g ,og;Gf; FiwAk;.

,jw;Nfw;g Kjd;ikr; rf;jp tsk;> Jizr; rf;jp tskhf khWifapy;

rf;jpapd; xU gFjp tPPz; tpuakhfpd;wnjd ehk; mwpfpd;Nwhk;. vdpDk;> rf;jp

khw;wj;jpd;NghJ Njit fhuzkhf tpuak; Gwf;fzpf;fg;gLfpd;wJ. Mdhy;>

rf;jp khw;wj;jpd;NghJ Vw;gLk; rf;jp tpuaj;ij ,optsthf;Ftjw;F cfe;j

Kiwapaiyg; gpd;gw;wy; vkJ nghWg;ghFk;.

cU 3.3.5cU 3.3.5cU 3.3.5cU 3.3.5cU 3.3.5
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3.4 rf;jp neUf;fbf;Fj; jPu;thf khw;Wr; rf;jp3.4 rf;jp neUf;fbf;Fj; jPu;thf khw;Wr; rf;jp3.4 rf;jp neUf;fbf;Fj; jPu;thf khw;Wr; rf;jp3.4 rf;jp neUf;fbf;Fj; jPu;thf khw;Wr; rf;jp3.4 rf;jp neUf;fbf;Fj; jPu;thf khw;Wr; rf;jp

tsq;fspd;; gad;ghLtsq;fspd;; gad;ghLtsq;fspd;; gad;ghLtsq;fspd;; gad;ghLtsq;fspd;; gad;ghL

ehshe;jk; mjpfupj;J tUk; rf;jp Efu;tpd;; tpisthf mjpfupj;Jr;

nry;Yk; vupnghUs; gad;ghL fhuzkhf cyfpy; cs;s rf;jp tsq;fs;

tpiuthff; Fiwtile;J tUfpd;wd. cw;gj;jpia (toq;fiy) tplg; gad;ghL

(Nfs;tp) $Ljyhf ,Ug;gjdhYk; (cU 3.4.1) capu;r;Rtl;L vupnghUs;fs;

cl;gl Vida rf;jp cw;gj;jpg; nghUs;fspd; tpiy mjpfupf;fpd;wikahYk;

neUf;fb epiy Njhd;wpAs;sJ. ,J rf;jp neUf;fb (energy crisis) vdg;gLk;.

capu;r;Rtl;L vupnghUs;fs; cz;lhtjw;F Vwj;jho 350 kpy;ypad;

Mz;Lfs; vLj;jd. mit GJg;gpf;fj;jf;fdty;y. ,jw;Nfw;gr; rf;jp

neUf;fbia vjpu;Nehf;Ftjw;Fg; GJg;gpf;f Kbahj capu;r;Rtl;L

vupnghUs;fSf;Fg; gjpyhfg; GJg;gpf;fj;jf;f khw;Wr; rf;jp tsq;fisg;

gad;gLj;jy; rpwe;j jPu;thf mikAk;;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

Mjpfhyj;jpy; kf;fspd; tho;T vspikahf ,Ue;jikahYk; mtu;fSila

Njitfs; kpff; Fiwthf ,Ue;jikahYk; rf;jp neUf;fb Vw;gltpy;iy.

ifj;njhopy; Gul;rp kw;Wk; tpQ;Qhd> njhopDl;gg; Gul;rp fhuzkhf Vw;gl;l

mjpfupj;j rf;jpg; gad;ghL> rf;jp neUf;fbf;F VJthapw;W.

gpd;tUtd rf;jp neUf;fbf;Fj; jPu;thfg; gad;gLj;jj;jf;f rpy khw;Wr;

rf;jp tsq;fs; MFk;.

• #upa rf;jp       •    flyiyr; rf;jp  •    rKj;jpu ntg;gr; rf;jp
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cU 3.4.1 capu;r;Rtl;L vupnghUs;fSf;fhd Nfs;tp mjpfupf;Fk; tpjk;cU 3.4.1 capu;r;Rtl;L vupnghUs;fSf;fhd Nfs;tp mjpfupf;Fk; tpjk;cU 3.4.1 capu;r;Rtl;L vupnghUs;fSf;fhd Nfs;tp mjpfupf;Fk; tpjk;cU 3.4.1 capu;r;Rtl;L vupnghUs;fSf;fhd Nfs;tp mjpfupf;Fk; tpjk;cU 3.4.1 capu;r;Rtl;L vupnghUs;fSf;fhd Nfs;tp mjpfupf;Fk; tpjk;
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•     fhw;Wr; rf;jp             •    tw;Wg;ngUf;Fr; rf;jp  •    Gtpntg;gr; rf;jp

• vupnghUs; fyq;fs; •    capu;thA                    •   capu; Bry;

• capu;j;jpzpTfs; •    kJrhuk;                    •    Ijurd; thA

,j;jifa khw;Wr; rf;jp tsq;fs; gy ,Ue;Jk; mtw;iwr; nra;Kiwahfg;

gad;gLj;Jifapy; gy;NtW gpur;rpidfs; vOfpd;wd. khw;Wr; rf;jp tsq;fspd;

ek;gfj;jd;ikia (jFjpia) kjpg;gpLtjw;F mtw;wpd; tpQ;Qhd mbg;gil>

mr;rf;jp tsq;fisg; gad;gLj;Jtjd; mD$yq;fSk; gpujp$yq;fSk;> mit

gad;gLj;jg;gLk; Kiwfs; Mfpad gw;wp ,q;F Muha;Nthk;.

#upa rf;jp #upa rf;jp #upa rf;jp #upa rf;jp #upa rf;jp (Solar energy)

cyfpd; Kf;fpakhd rf;jp tsk; #upa rf;jpahFk;. #upa rf;jp

gad;gLj;jj;jf;f re;ju;g;gq;fshfr; #upa cyu;j;jp> #upaj; njwpap mLg;G>

#upa ntg;gkhf;fp> #upaf; fyk; Mfpatw;iwf; Fwpg;gplyhk;. #upaf; fyq;fs;

,izf;fg;gl;L #upag; gly; jahupf;fg;gLk;. ,jd; %yk; $ba msT

kpd;Ndhl;lk; ngwg;gLk;.

ePiu ntg;gkhf;Ftjw;fhfg; gad;gLj;jg;gLk; #upa ntg;gkhf;fp (solar

heater) jw;NghJ ngUkstpy; gad;ghl;by; cs;sJ. #upaj; njwpap mLg;G

czT rikg;gjw;Fg; gad;gLj;jg;gLk;.

#upaf;; fyj;jpd; %yk; #upa rf;jpia kpd;rf;jpahf khw;wyhk;. rpy

tifahd fzpg;ghd;fisAk; (calculators) #upaf; fyj;jpdhy; ,af;fyhk;.

vdNt> rf;jp neUf;fbf;Fj; jPu;thf #upa rf;jpiag; gad;gLj;JtJ njhlu;ghff;

$ba ftdQ; nrYj;j Ntz;Lk;. ,yq;ifapy; #upaf; fyq;fs;

gad;gLj;jg;gl;lhYk; #upaj; njwpap mLg;Gfs; gad;gLj;jg;gLtJ FiwthFk;.

,g;NghJ ehk; #upa mLg;ig mikj;Jf;nfhs;tjw;fhd nraw;ghl;by; <LNthk;.

cU 3.4.2 $iu kPJ #upacU 3.4.2 $iu kPJ #upacU 3.4.2 $iu kPJ #upacU 3.4.2 $iu kPJ #upacU 3.4.2 $iu kPJ #upa

ntg;gkhf;fp nghUj;jg;gl;Ls;s tpjkntg;gkhf;fp nghUj;jg;gl;Ls;s tpjkntg;gkhf;fp nghUj;jg;gl;Ls;s tpjkntg;gkhf;fp nghUj;jg;gl;Ls;s tpjkntg;gkhf;fp nghUj;jg;gl;Ls;s tpjk ;; ;; ;
cU 3.4.3 #upaj; njwpap mLg;GcU 3.4.3 #upaj; njwpap mLg;GcU 3.4.3 #upaj; njwpap mLg;GcU 3.4.3 #upaj; njwpap mLg;GcU 3.4.3 #upaj; njwpap mLg;G

3.4.1 khw;Wr; rf;jp tsq;fs; 3.4.1 khw;Wr; rf;jp tsq;fs; 3.4.1 khw;Wr; rf;jp tsq;fs; 3.4.1 khw;Wr; rf;jp tsq;fs; 3.4.1 khw;Wr; rf;jp tsq;fs; (Alternative energy resources)
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nraw;ghL 3.4.1nraw;ghL 3.4.1nraw;ghL 3.4.1nraw;ghL 3.4.1nraw;ghL 3.4.1

• nghUj;jkhd Fopthd njwp Nkw;gug;G xd;wpidg; ngw;Wf;nfhs;Sq;fs;.

cjhuzk;: kpd;#spd; njwpap> mYkpdpaj; jhr;rp> mYkpdpaj; jfl;bdhy;

Mf;fg;gl;l Fopthd Nkw;gug;G.

• mjidj; jhq;fp xd;wpy; nghUj;jp> #upa xsp tUk; jpirf;Fj;

jpUg;Gq;fs;.

• #upa xsp Ftpfpd;w ,lj;jpy; ePu; cs;s xU ghj;jpuj;ij itAq;fs;.

• Fwpg;gpl;l Neu ,ilntspapy; ntg;gkhdpiag; gad;gLj;jp ntg;gepiyia

mse;Jnfhs;Sq;fs;.

ePupd; ntg;gepiy gbg;gbahf cau;tij mtjhdpg;gPu;fs;.

xg;gil 1xg;gil 1xg;gil 1xg;gil 1xg;gil 1

#upa rf;jpiag; gad;gLj;Jtjdhy; Vw;gLk; mD$yq;fisAk;

gpujp$yq;fisj; jtpu;g;gjw;F Nkw;nfhs;sj;jf;f eltbf;iffisAk;; gw;wpr;

Rtu;r; nra;jpj; jhSf;F xU fl;Liuia vOJq;fs;.

#upa rf;jpiag; gad;gLj;Jtjdhy; Vw;gLk; mD$yq;fSk;

gpujp$yq;fSk;.

#upa rf;jpapd; %yk; nraw;gLj;jg;gLk; cgfuzq;fisr; #upaf; fjpu;fs;

tUk;; jpirapy; Rakhfj; jpUg;Gk; cj;jpfSk; jw;NghJ gad;gLj;jg;gLfpd;wd.

#upaf; fyq;fspd;  %yk; vspa NeNuhl;lk; fpilf;fpd;wJ. NeNuhl;lj;jpd;

%yk; nraw;gLj;jg;gLk; ePu;g; gk;gpfs;> kpd; tprpwpfs;> kpd; mOj;jpfs; Mfpad

jw;NghJ re;ijapy; tpw;fg;gLfpd;wd. gpujhd kpd; toq;fyw;w gpd;jq;fpa

fpuhkg; gpuNjrq;fspy; #upaf; fyq;fis ,izj;Jg; ngwg;gLk; #upag;

#upa rf;jpg; gad;ghl;bd;#upa rf;jpg; gad;ghl;bd;#upa rf;jpg; gad;ghl;bd;#upa rf;jpg; gad;ghl;bd;#upa rf;jpg; gad;ghl;bd;

mD$yq;fs;mD$yq;fs;mD$yq;fs;mD$yq;fs;mD$yq;fs;

  • midtUk; ,ytrkhfg;

   ngwj;jf;fjhf ,Uj;jy;

  • #oy; khrilahik

  • Kbtilahj rf;jp tskhf ,Uj;jy;

 •  #upaf; fyq;fspd; %yk; kpd;idg;

ngWifa py ;  fk ; g pa pizg ; Gj ;

Njitg;glhikahy; (tlq;fisg;

gad ;gLj ;jhjjhy ; ) #oYf ;F

Vw;gLk; ghjpg;G (#oy; khriljy;)

Fiwfpd;wik.

  • #upaf; fyj;jpy; rf;jpiar; Nrkpj;J

#upa xsp ,y;yhj ,uT Neuq;fspy;

$lg; gad;gLj;jyhk;.

#upa rf;jpg; gad;ghl;bd;#upa rf;jpg; gad;ghl;bd;#upa rf;jpg; gad;ghl;bd;#upa rf;jpg; gad;ghl;bd;#upa rf;jpg; gad;ghl;bd;

g pujp$yq;fs;g pujp$yq;fs;g pujp$yq;fs;g pujp$yq;fs;g pujp$yq;fs;

   • thdk; Kfpy;fshy; %lg;gLk;

NghJ fpilf;Fk; rf;jpapd; msT

Fiwf pd ; wikahy ; >  #u paf ;

fyq;fs;> #upaj; njwpap mLg;Gfs;>

#upa cyu;j;jp Mfpad cj;jk

(cr;r) kl;lj;jpy; nraw;glhik

   • re;ijapy; cs;s rhjhuz kpd;

cgfuzq;fisr; #upaf;

fyq;fspypUe;J ngWk; kpd;dpdhy;

nraw;gLj;j Kbahik

   • #upaf; fjpu;fs; tUk; jpiria

Nehf;fp Nkw;Fwpj;j cgfuzq;

fisj; jpUg;g Ntz;bapUj;jy;.
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glypypUe;J ngUk;ghYk; kpd; ngwg;gLfpd;wJ (cU 3.4.4). #upag; glypypUe;J

ngwg;gLk; kpd;dpd; %yk; Nkhl;liur; (motor) Royr; nra;J ,af;fg;gLk;

thfdq;fSk; tpUj;jp nra;ag;gl;Ls;sd (cU 3.4.5).

fhw;Wr; rf;jp fhw;Wr; rf;jp fhw;Wr; rf;jp fhw;Wr; rf;jp fhw;Wr; rf;jp (Wind energy)

fhw;W vg;NghJ> vq;qdk; cz;lhfpd;wJ vd;gJgw;wp ePq;fs; rpe;jpj;Jg;

ghu;j;jpUf;fpd;wPu;fsh? #upa rf;jpapdhy; fhw;W cz;lhfpd;wnjdf; Fwpg;gpl;lhy;>

ePq;fs; rpyNtisfspy; tpag;GWtPu;fs;. cU 3.4.6 Ig; guprPypj;Jf; fhw;Wj;

Njhd;Wk; Kiwia mwpe;Jnfhs;Sq;fs;. tsp ntg;gkile;J NkNy

nry;fpd;wikahy; cz;lhFk; jhoKf;f tyaj;ij Nehf;fpr; #oTs;s

Fspu;r;rpahd tsp mirtjdhy; Vw;gLk; tspNahl;lk;> fhw;W vdg;gLk;. MfNt>

fhw;wpy; #upa rf;jp mlq;fpAs;sJ. fhw;wpy; cs;s rf;jp ,af;fr; rf;jpahFk;.

fhw;W cUthtjw;Fk; #upa rf;jpNa mbg;gilf; fhuzkhFk;.

fhw;W vq;qdk; khw;Wr; rf;jp tskhfg; gad;gLj;jg;glyhk; vd;gJ

gw;wpg; ghu;g;Nghk;.

,yq;ifapy; mk;ghe;Njhl;il Nghd;w flw;fiug; gpuNjrq;fspYk; cyu;

tyaq;fspYk; rpy kiyg; gpuNjrq;fspYk; fhw;Wr; rf;jp gad;gLj;jg;gLfpd;wJ.

xy;yhe;J Nghd;w ehLfspy; mf; fhyj;jpypUe;Nj fhw;Wr; rf;jpiag;

gad;gLj;jpj; jhdpaq;fis miuf;Fk; ,ae;jpuq;fisr; nraw;gLj;jpdu;. kpd;

cw;gj;jpr; nrad;KiwapYk; fhw;Wg; gad;gLj;jg;gLfpd;wJ.

cU 3.4.4cU 3.4.4cU 3.4.4cU 3.4.4cU 3.4.4

#upag;; gly; %yk; tPl;bw;F#upag;; gly; %yk; tPl;bw;F#upag;; gly; %yk; tPl;bw;F#upag;; gly; %yk; tPl;bw;F#upag;; gly; %yk; tPl;bw;F

kpd; toq;fy;kpd; toq;fy;kpd; toq;fy;kpd; toq;fy;kpd; toq;fy;

cU 3.4.5cU 3.4.5cU 3.4.5cU 3.4.5cU 3.4.5

#upag;; glypd; %yk; ngwg;gLk;#upag;; glypd; %yk; ngwg;gLk;#upag;; glypd; %yk; ngwg;gLk;#upag;; glypd; %yk; ngwg;gLk;#upag;; glypd; %yk; ngwg;gLk;

kpd;dpdhy; ,aq;Fk; thfdk;kpd;dpdhy; ,aq;Fk; thfdk;kpd;dpdhy; ,aq;Fk; thfdk;kpd;dpdhy; ,aq;Fk; thfdk;kpd;dpdhy; ,aq;Fk; thfdk;

cU 3.4.6cU 3.4.6cU 3.4.6cU 3.4.6cU 3.4.6

fhw;W

NkNy nry;Yk;

ntg;gkhfpa tsp

Fiwthf
ntg;gkhfpa
gpuNjrk;

$Ljyhf
ntg;gkhfpa
gpuNjrk;

Rw;whlypypUe;J

tUk; Fspu; tsp
jho; mKf;f tyak;

jiu
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fhw;Wr; rf;jpiag; gad;gLj;Jtjhy; Vw;gLk; mD$yq;fSk;

gpujp$yq;fSk; gpd;tUkhW:

flyiyr; rf;jp flyiyr; rf;jp flyiyr; rf;jp flyiyr; rf;jp flyiyr; rf;jp (Wave energy)

,J GJg;gpf;fj;jf;f rf;jp tskhFk;. flyiyfspd; mirtpd; %yk;

ngUksT tYitg; ngwyhk;. mJ flyiyapd; cauj;jpYk; fjpapYk ;

jq;fpAs;sJ.

  flyiyfspd; rf;jpiag; gad;gLj;jp

kp;d;id cw;gj;jp nra;ag; gad;gLj;Jk; Xu;

cj;jp cU 3.4.9 ,y; fhzg;gLfpd;wJ. mJ

miyAk; ePu;j; J}z; vdg;gLk;. J}zpDs;Ns

ePu; kl;lk; miyfs; fhuzkhf NkNyAk;

fPNoAk; nry;Yk;NghJ mjw;F NkNy cs;s

tsp epuy; mjpUfpd;wJ. mjpUk; tspapd;

%yk; Roypiar; Royr; nra;J> mjd; %yk;

kpd;gpwg;ghf;fpiar; nraw;gLj;jp kpd; cw;gj;jpcU 3.4.9 miyAk; ePu;j; J}zcU 3.4.9 miyAk; ePu;j; J}zcU 3.4.9 miyAk; ePu;j; J}zcU 3.4.9 miyAk; ePu;j; J}zcU 3.4.9 miyAk; ePu;j; J}z ;; ;; ;

kpd;

gpwg;ghf;fp

 Royp

mjpu;tilAk;

tsp

rKj;jpu miy

cU 3.4.8 fhw;Wr; Roypfs;cU 3.4.8 fhw;Wr; Roypfs;cU 3.4.8 fhw;Wr; Roypfs;cU 3.4.8 fhw;Wr; Roypfs;cU 3.4.8 fhw;Wr; Roypfs;cU 3.4.7 fhw;whiycU 3.4.7 fhw;whiycU 3.4.7 fhw;whiycU 3.4.7 fhw;whiycU 3.4.7 fhw;whiy

fhw;Wr; rf;jpg; gad;ghl;bd;fhw;Wr; rf;jpg; gad;ghl;bd;fhw;Wr; rf;jpg; gad;ghl;bd;fhw;Wr; rf;jpg; gad;ghl;bd;fhw;Wr; rf;jpg; gad;ghl;bd;

mD$yq;fs;mD$yq;fs;mD$yq;fs;mD$yq;fs;mD$yq;fs;

  • #oy; khrilahik

  • GJg;gp;f;fj;jf;f tsk;

  • ,ytrkhfg; ngw;Wf;nfhs;syhk;.

  • fhw;Wr; rf;jp %yk; kpd;gpwg;ghf;fpiar;

nraw;gLj;jp mjpypUe;J

cUthf;fg;gLk; kpd;idr; Nrkpg;G

fyq;fspy; Nrkpf;f KbAk;.

• Neubahf ,ae ;j p uq ; fis

,af;fg; gad;gLj;jyhk;.

fhw;Wr; rf;jpg; gad;ghl;bd;fhw;Wr; rf;jpg; gad;ghl;bd;fhw;Wr; rf;jpg; gad;ghl;bd;fhw;Wr; rf;jpg; gad;ghl;bd;fhw;Wr; rf;jpg; gad;ghl;bd;

g pujp$yq;fs;g pujp$yq;fs;g pujp$yq;fs;g pujp$yq;fs;g pujp$yq;fs;

• fhw;W> ehs; KOtJk; xNu mstpy;

fpilg;gjpy;iy. ,jdhy;>

nghwpfisg; gad;gLj;Jtjpy;

rpf;fy;fs; Njhd;Wfpd;wd.

  • fhw;whbfspd; fhw;Wj; jl;iliar;

Row;wf; $basT Ntfkhff; fhw;W

tPRk; gpuNjrq;fs; kl;Lg;gLj;jg;

gl;bUg;gJk; xU gpujp$ykhFk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

cg;gsq;fSf;F fly; ePiug; gk;Gtjw;Ff; fhw;W tYtpd; %yk;

nraw;gLj;jg;gLk; ePu;g; gk;gpfs; gad;gLj;jg;gLfpd;wd.
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nra;ag;gLfpd;wJ. #upa ntg;gj;jpd; nry;thf;Ff; fhuzkhff; flyiyfs;

cz;lhfpd;wd. vdNt> flyiyr; rf;jpapd; %yk;> #upadhFk;.

tw;Wg;ngUf;Fr; rf;jp tw;Wg;ngUf;Fr; rf;jp tw;Wg;ngUf;Fr; rf;jp tw;Wg;ngUf;Fr; rf;jp tw;Wg;ngUf;Fr; rf;jp (Tidal energy)

fly; ePupy; cz;lhFk; tw;Wk; ngUf;Fk; Nru;e;J tw;Wg;ngUf;F vdg;gLk;.

tw;W (fly; ePu; kl;lk; ,wq;Fjy;)> ngUf;F (fly; ePu; kl;lk; VWjy;) Mfpad

re;jpudpd; <u;g;G> #upadpd; <u;g;G> Gtpapd; Row;rp Mfpatw;wpd; tpisthf

Vw;gLfpd;wd. Gtp kPJ re;jpudpd; <u;g;gpd; nry;thf;F> #upadpd; <u;g;gpd;

nry;thf;fpd; 2.2 klq;fhFk;. MfNt> re;jpudpd; <u;g;G tpirNa tw;Wg;ngUf;fpy;

$Ljyhfr; nry;thf;Fr; nrYj;Jfpd;wJ.

Gtp jpz;kkhdjhifahy;> ,t;tPu;g;G tpirfspd; %yk; Gtpapd; tbtj;ij

khw;w KbahJ. vdpDk;> re;jpudpd; <u;g;gpdhy; fly; ePupy; re;jpuid Nehf;fpa

jpirapy; Gilg;G Vw;gLfpd;wJ. rkepiyf;fhfg; Gtpapy; ,g;Gilg;gpd; vjpu;g;;

gf;fj;jpYk; fly; ePupy; mj;jifa Gilg;G cz;lhf;fg;gLfpd;wJ. ,J ngUf;F

vdg;gLk; (cU 3.4.10). Gilg;gpd; ,U gf;fq;fspYk; fly; ePu; tw;Wtjhy;

tw;W Vw;gLk;. Gtp kPJ rpy ,lq;fspy; cz;lhFk; ngUf;F Vwj;jho 10 m

cauk; tiu Vw;gLk;.

tw;Wg;ngUf;Fr; rf;jp

%yk; kpd;idg; gpwg;gpg;

gjw ;fhf Kfj ;Jthuq ;

fSf;Ff; FWf;fhf miz

(jil) fl;lg;gl;L Vup xd;W

Vw ; gLj ; jg ; gLk ; .  k pd ;

gpwg;ghf;fpfs; mizapy;

nghUj;jg;gLk;. ngUf;fpd;

NghJ mizapd; Nkyhf ePu;

nrd ;W Vu p  e p uk ; Gk ; .

tw;wpd;NghJ ePu; Ntfkhf

ntspNaw;wg;gLk;.
cU 3.4.11 tw;Wg;ngUf;fpd; %yk; kpd; cw;gj;jpcU 3.4.11 tw;Wg;ngUf;fpd; %yk; kpd; cw;gj;jpcU 3.4.11 tw;Wg;ngUf;fpd; %yk; kpd; cw;gj;jpcU 3.4.11 tw;Wg;ngUf;fpd; %yk; kpd; cw;gj;jpcU 3.4.11 tw;Wg;ngUf;fpd; %yk; kpd; cw;gj;jp

Royp

(RoYk; myFfs;)

fly; ePu; Vup

kpd;tY epiyak;

(RoypAk; kpd;gpwg;ghf;fpAk;)

jil

ePNuhl;lk;

jil

cl;nry;Yjy;

ngUf;F
ePu;

A

cU 3.4.10 tw;Wg;ngUf;F Vw;gLk; KiwcU 3.4.10 tw;Wg;ngUf;F Vw;gLk; KiwcU 3.4.10 tw;Wg;ngUf;F Vw;gLk; KiwcU 3.4.10 tw;Wg;ngUf;F Vw;gLk; KiwcU 3.4.10 tw;Wg;ngUf;F Vw;gLk; Kiw

re;jpud;

#upad;

tw;W

re;jpud;

ngUf;F

#upad;

tw;W

ngUf;F
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,t;tpU re;ju;g;gq;fspYk; Roypfs; Roy;tjhy; kpd;gpwg;ghf;fpfs;

,af;fg;gl;L kpd; cw;gj;jp nra;ag;gLk;. tw;Wg;ngUf;F tY epiyaj;ij

mikg;gjw;F tw;Wf;Fk; ngUf;Ff;Fk; ,ilapyhd tpj;jpahrk; 4 m Mf

,Uf;f Ntz;Lk;. MfNt> tw;Wg;ngUf;fpd; %yk; kpd;id cw;gj;jp nra;Ak;

Mw;wy; kl;Lg;gLj;jg;gl;Ls;sJ. ,J ,k;Kiwapd; gpujp$ykhFk;. tw;Wg;

ngUf;Fr; rf;jp Nghd;w ,ytrkhff; fpilf;fpd;w  rf;jpiag; gad;gLj;jp

kpd;idg; gpwg;gpf;fj;jf;fjhf ,Uj;jy; kpFe;j mD$ykhFk;.

rKj;jpu ntg;gr; rf;jprKj;jpu ntg;gr; rf;jprKj;jpu ntg;gr; rf;jprKj;jpu ntg;gr; rf;jprKj;jpu ntg;gr; rf;jp     (Ocean thermal energy)

#upa ntg;gj;jpd; tpisthff; flypd; Nkw;gug;G ePu; ntg;gkhfpd;wJ.

MfNt> flypd; Nkw;gug;G ePupd; ntg;gepiy mjd; mbapy; cs;s ePupd;

ntg;gepiyapYk; ghu;f;f kpfTk; $baJ. madkz;lyg; gpuNjrq;fspy; ,t;

tpj;jpahrk; Vwj;jho 20 
0 C MFk;. rf;jpia cw;gj;jp nra;tjw;F ,t;ntg;gepiy

tpj;jpahrj;ijg; gad;gLj;jyhk;. ,J rKj;jpu ntg;gr; rf;jp khw;wy; (Ocean

Thermal Energy Conversion - OTEC) njhopDl;gtpay; vdg;gLk;.

Gtpntg;gr; rf;jpGtpntg;gr; rf;jpGtpntg;gr; rf;jpGtpntg;gr; rf;jpGtpntg;gr; rf;jp     (Geothermal energy)

 Gtpntg;gr; rf;jp vd;gJ GtpNahL nfhz;Ls;s

ntg;gj;ijf; Fwpf;Fk;. Gtpapd; cs;Ns ,Uf;Fk;

fjpu;j;njhopw;ghl;L %yfq;fs; Nja;tiltjdhy;

kw;Wk; kf;kh (ghiwf; Fok;G) ,ypUe;J ngwg;gLk;

ntg;gk;> Gtp Nkw;gug;ghy; cwpQ;rg;gLk; #upa ntg;gk;

Nghd;wtw;why; mjpfsT Gtpntg;gk; cz;lhfpd;wJ.

,jd; tpisthfg;  GtpapDs;Ns cs;s ghiwfSk;

ePUk; ntg;gkilAk;. ePu; ntg;gkile;J cUthFk;

nte;e P&w;WfSk; nfhjpe PuhtpAk; GtpapDs;

fhzg;gLk;.

Gtpapd; Nkw;gug;gpypUe;J Gtp ntg;gg; gpuNjrk;

tiuf;Fk; Jisapl;L NkNy nfhz;L tug;gLk;

nfhjpePuhtp kw;Wk; ntg;gg; ghiwfs; kPJ ePh;

gk;gg;gl;L ngwg;gLk; nfhjpePuhtp vd;gd %yk;

nfhj pe P uht pr ; Royp Royr ; nra ;ag ;gl ;L>

k pd ;g pwg ; ghf ;f pa pd ; %yk ; k pd ; cw ;gj ;j p

nra;ag;gLfpd;wJ.

cU 3.4.12cU 3.4.12cU 3.4.12cU 3.4.12cU 3.4.12

Gtpntg;gj;jpypUe;JGtpntg;gj;jpypUe;JGtpntg;gj;jpypUe;JGtpntg;gj;jpypUe;JGtpntg;gj;jpypUe;J

kpd;id cw;gj;jpkpd;id cw;gj;jpkpd;id cw;gj;jpkpd;id cw;gj;jpkpd;id cw;gj;jp

nra;jy;nra;jy;nra;jy;nra;jy;nra;jy;

c
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GtpapDs;Ns kiwe;jpUf;Fk; rf;jpiag; gaDWjptha;e;j tpjj;jpy;

gad;gLj;jj;jf;fjhf ,Uj;jy; ,k;Kiwapy; cs;s gpujhd mD$ykhFk;.

,q;F ngwg;gLk; nfhjpePuhtpapd; ntg;gepiy Fiwthf ,Uj;jYk; nte;ePu;

jPq;F tpistpf;Fk; gjhu;j;jq;fisAk; cg;GfisAk; nfhz;bUj;jYk;

,j;njhopDl;gtpay; kl;Lg ;gLj;jg ;gl ;l gpuNjrq;fspy; khj;jpuk ;

gad;gLj;jj;jf;fjhf ,Uj;jYk; ,jd; gpujp$yq;fshff; fhl;lg;glyhk;.

vupnghUs; fyq;fs;vupnghUs; fyq;fs;vupnghUs; fyq;fs;vupnghUs; fyq;fs;vupnghUs; fyq;fs;     (Fuel cells)

Vida kpd;fyq;fisg;Nghy; vupnghUs; fyq;fspYk; ,urhadj;

jhf;fq;fs; %yNk kpd; cw;gj;jpahf;fg;gLfpd;wJ. Mdhy;> vupnghUs; fyq;fs;

Vida kpd; fyq;fspypUe;J NtWgLfpd;wikf;Ff; fhuzk;> mtw;Wf;F

vupnghUSk;; xl;rprDk; toq;fg;gLtJ epWj;jg;gLk; tiu njhlu;e;J mit

kpd;id  cw;gj;jp nra;jyhFk;.

,q;F vupnghUshf Ijurd; thA> ngw;Nwhypak; thA> nkjNdhy;

Nghd;wit gad;gLj;jg;gLfpd;wd. ,tw;wpDs; Ijurd; thA kpfr; rpwe;j

vupnghUshFk;. ,jw;Ff; fhuzk;> kpd;Df;F Nkyjpfkhfg; gf;f tpis

nghUshf ePu; khj;jpuk; cUthjyhFk;. Ijurd; gad;gLj;jg;gLk; vupnghUs;

fyq;fs; tpz;ntspf; fyq;fspy; gad;gLj;jg;gLfpd;wd. gf;f tpisnghUshf

cz;lhFk; ePu;> tpz;ntsp tPuu;fspd; FbePu;j; Njitiag; G+u;j;jp nra;fpwJ.

thfdq;fisr; nrYj;Jtjw;Fk; vupnghUs; fyq;fisg; gad;gLj;Jk;

ehs; ntF J}uj;jpy; ,y;iy. Vida vupnghUs;fisg; gad;gLj;Jk;NghJ

tspf;F fhgdPnuhl;irl;L ntsptplg;gLk;. Mdhy;> ,q;F kpd; Nkhl;lu; %yk;

thfdq;fs; nraw;gLj;jg;gLtjhy; #oiy khRgLj;Jk; nghUs;fs; #oYf;F

tplg;glhik ,jd; Xu; mD$ykhFk;. mjhtJ> vupnghUs; fyq;fs; #oYf;F

el;ghdit. vupnghUs; fyq;fspd; tpiy mjpfkhf ,Uj;jy; ,jd; xU

gpujp$ykhFk;.

capu;j;jpzpTcapu;j;jpzpTcapu;j;jpzpTcapu;j;jpzpTcapu;j;jpzpT     (Biomass)

capu;j;jpzpT vd;gJ gw;wp ePq;fs; Ke;jpa ghlj;jpy; fw;Ws;sPu;fs;.

vupnghUshf Neubahfj; jfdkilar; nra;tjd; %yKk; NtW vupnghUshf

(nkNjd;> vjNdhy;) khw;wpj; jfdkilar; nra;tjd; %yKk;  ntg;gr; rf;jpiag;

ngwyhk;. kpd;rf;jp neUf;fbf;F xU jPu;thff; FWfpa fhyj;jpDs;Ns tpUj;jp

nra;aj;jf;f Kf;fpa khw;Wr; rf;jp Kjy; ,JthFk;.

jhtuq;fshy; xspj;njhFg;gpd; %yk; cw;gj;jp nra;ag;gl;l czit

tpyq;Ffs; Efu;tjdhy; ,t;Tapu;jpzpTfspy; cs;s rf;jp vt;tifahd

rf;jp vdr; rpe;jpj;Jg; ghUq;fs;.
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cU 3.4.13 capu;thAitcU 3.4.13 capu;thAitcU 3.4.13 capu;thAitcU 3.4.13 capu;thAitcU 3.4.13 capu;thAit

cw;gj;jp nra;jy;cw;gj;jp nra;jy;cw;gj;jp nra;jy;cw;gj;jp nra;jy;cw;gj;jp nra;jy;

fhL tsu;g;G> gapu;r; nra;if> tpyq;F tsu;g;G Mfpatw;iw

Nkk;gLj;Jtjd; %yk; capu;j;jpzpitg; ngwyhk;. jw;fhyj;jpy; $Ljyhd

ftdj;ij <u;j;Js;s rPikf;fpSitr; (fpsprpuPbah) nra;ifAk; ,jw;F kpfTk;

cfe;jJ. tpiuthf tsu;;jy;> mtiuf; FLk;gj; jhtuk; Mifahy; tskw;w

epyj;jpy; $l tsuj;jf;fjhf ,Uj;jy;> Neha;fSf;Fk; gPilfSf;Fk;

jhf;Fg;gpbj;jy;> fj;jupf;Fk;NghJ tpiuthf tsu;jy; vd;gd ,j;jhtuj;jpd;

rpwg;gpay;GfshFk;. rPikf;fpSitiaf; fl;Lg;gLj;jpa epiyikfspd; fPo;

jfdkilar; nra;Ak;NghJ gpwg;gpf;fg;gLk ; fhgNdhnuhl;irl;L thA> kpd;

tY cw;gj;jpapy; vupnghUshfg; gad;gLj;jg;gLfpd;wJ.

capu;thAcapu;thAcapu;thAcapu;thAcapu;thA     (Bio gas)

capu;j;jpzpTfisf; fhw;wpd;wp thOk;

(anaerobic) gw;wPupahf;fspd; nraw;ghl;bw;F

cl;gLj;Jtjd; %yk; capu;thA cw;gj;jp

nra;ag;gLfpd;wJ. ,jw;fhf> tpuakhFk; capupay;

nghUs; gad;gLj;jg;gLfpd;wJ. itf;Nfhy;>

mOfpa fha;fwp> goj;Njhy;> gOjile;j czT>

rhzk;> gd;wpfspdJk; NfhopfspdJk;

fopTg;nghUs;> kdpj kyk; vd;gd mt;thW

gad;gLj;jg;gLk; rpy nghUs;fshFk;.

capu;thAtpd; gpujhd $W (70%) nkNjd; thAthFk;. ,q;F fopTg;

nghUs;fshff; fhgdPnuhl;irl;L> Ijurd; ry;igl;L> ePuhtp Mfpad

fye;jpUf;fpd;wd. capu;j;jpzptpy; #upa rf;jp mlq;fpAs;sJ. ,jw;Nfw;g

capu;thAtpy; vd;d mlq;fpAs;snjdr; rpe;jpj;Jg; ghUq;fs;. ePq;fSk;

capu;thAg; gpwg;ghf;fpapd; khjpupAUit mikf;fyhk;. mjw;fhfr; nraw;ghL

3.4.2 ,y; <LgLq;fs;.

nraw;ghL 3.4.2 Mrpupau; nra;J fhl;ly;nraw;ghL 3.4.2 Mrpupau; nra;J fhl;ly;nraw;ghL 3.4.2 Mrpupau; nra;J fhl;ly;nraw;ghL 3.4.2 Mrpupau; nra;J fhl;ly;nraw;ghL 3.4.2 Mrpupau; nra;J fhl;ly;

• XusT ngupa> caukhd cUis

tbtg ; ghj ;j p uk ; xd ;iwAk ;

tpl;lj;jpy; mjpYk; rw;Wr; rpwpa>

caukhd cUis tbtg; ghj;jpuk;

xd;iwAk; ngw;Wf;nfhs;Sq;fs;.

• rpwpjsT rhzk;> ePu;> ft;tp> FWfpa

fz;zhbf; Foha;> Fkpo; Kidg;

Ngdhf; Foha;> Vwj;jho 1  m

ePsKs;s nghypj;jPd; my;yJ

,wg;gu;f; Foha;  Mfpatw;iwg;

ngw;Wf;nfhs;Sq;fs;.

rpwpa cUis

Rthiy

fz;zhbf;

Foha;

ft;tp

nghypj;jPd; Foha;/

,wg;gu;f; Foha;

rhzp> ePu;

nfhz;l fyit

capu; thA
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• cUtpy; fhzg;gLfpd;wthW xOq;fikg;igj; jahu ; nra;J>

fhw;wpWf;fkhf ,Uf;FkhW Ngdhf; Fohiag; nghUj;jpf;nfhs;Sq;fs;.

• rhzj;ijAk; ePiuAk; fye;J rhzf;fyitia cUthf;Fq;fs;.

• njhlf;fj;jpy; ft;tpiaj; jpwe;J> rpwpa cUisiaf; fPNo mOj;jp>

mjpy; Kw;whfr; rhzf; fyitia epug;gp> ft;tpia %Lq;fs;.

• xOq;fikg;ig Vwj;jho xU thuj;jpw;F ,Nj epiyikapy; ,Uf;f

tp;Lq;fs;. gpd;> ft;tpiaj; jpwe;jhy; mg;NghJ cUisapDs;Ns Nru;e;j

capu;thA> fz;zhbf; FohapypUe;J ntspNaWk;. ,jw;F vupAk;

jPf;Fr;rpiag; gpbj;Jg; ghUq;fs;.

rpwpa cUisapypUe;J tspia Kw;whf ePf;fp rhzf; fyitapy;

fhw;wpd;wpa epiyik Vw;gLj;jg;gLfpd;wJ. khw;Wr; rf;jp tskhf capu;

thAitg; gad;gLj;Jtjd; mD$yq;fshf tpuakhFk; nghUs;fisg;

gad;gLj;Jfpd;wikahy; %yg;nghUs;fSf;Fg; gzk; nrytplg;glhikiaAk;

#oYld; NrUk; fopTg; nghUs;fspd; msT Fiwfpd;wikiaAk; Fwpg;gplyhk;.

NkYk;> capu;thAitg; gad;gLj;jy; L.P. thA Nghy; Mgj;jhdjd;W.

kJrhuk;kJrhuk;kJrhuk;kJrhuk;kJrhuk;     (Alcohol)

NfhJik> kuts;sp> fUk;G Nghd;w capu;j;jpzpTfis kJtk; vd;Dk;

gq;frpd; %yk; nehjpg;Gr; nrad;Kiwf;F cl;gLj;Jk;NghJ kJrhuk; cz;lhFk;.

,jd; %yk; cw;gj;jp nra;ag;gLk; gpurpj;jpngw;w kJrhuk;> vjNdhy; MFk;.

ngw;Nwhy; vQ;rpd;fSf;F vjNdhy; kJrhuj;ij Neubahfg; gad;gLj;jyhk;.

ngw;Nwhiy (fryPd;) vjNdhYld; fye;J cz;lhf;fg;gLk; frN`hy; (gasohol)

rpy ehLfspy; ,g;NghJ gad;gLj;jg;gLfpd;wJ. ,f;fyitapy; vk;khw;wj;ijAk;

nra;ahky; mjidg; ngw;Nwhy; vQ;rpd;fspy; Neubahfg; gad;gLj;jj;jf;fjhf

,Uj;jy; xU tpNrl mD$ykhFk;.

capu;j;jpzptpypUe;J cw;gj;jp nra;ag;gLk; kJrhuj;jpy; vr;rf;jp

mlq;fpapUf;fpd;wJ vd;gijg; gw;wpr; rpe;jpj;Jg; ghUq;fs;. ngw;Nwhypaj;jpw;F

xU khw;W vupnghUshf kJrhuj;ijg; gad;gLj;Jk;NghJ> cztpw;fhf

gad ; gLj ; jj ; jf ; f ca p u ; j ; j pz pTfs ;  kJrhu cw ; gj ; j p f ;Fg ;

gad;gLj;jg;gLfpd;wikahy; mJ czT neUf;fb mjpfupg;gjw;F VJthf

,Uf;Fnkd tpQ;Qhdpfs; Fwpg;gpl;Ls;sdu;.

capu; Bry; capu; Bry; capu; Bry; capu; Bry; capu; Bry; (Bio diesel)

capu; Bry; vd;gJ jhtu vz;nzia my;yJ tpyq;Ff; nfhOg;Gfisg;

gad;gLj;jp nkjNdhYld; ,urhadj; jhf;fq;fSf;F cl;gLj;Jtjd; %yk;

cw;gj;jp nra;ag;gLk;> capu;r;Rtl;L vupnghUs;fis mbg;gilahff; nfhs;shj>

vupnghUshFk;. Mkzf;nfz;nza;> Nrhah vz;nza;> my;fh tiffs; Mfpa
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nghUs;fisg; gad;gLj;jpAk; capu; Bry; cw;gj;jp nra;ag;gLk;. ,jw;F

Nkyjpfkhfg; ngUk;ghyhd capu;j;jpzpTfisg; gad;gLj;jp Neubahf capu;

Briy cw;gj;jp nra;Ak;; rhj;jpaf;$Wfs; gw;wpAk; Ma;Tfs; eilngw;W

tUfpd;wd.

capu; Briyj; jdpahfNth> fdpg;nghUs; BrYld; fye;Njh Bry;

vQ;rpd;fspy; gad;gLj;jyhk;. capu; Brypy; #upa rf;jp mlq;fpAs;sJ.

tspkz;lyj;Jld; NrUk; gr;ir tPl;L thAf;fspd; msT Fiwtiljy;>

vupnghUs;fspdhy; Vw;gLk; #oy; khriljy; Fiwjy;> fhlopg;Gf; Fiwjy;

vd;gd capu; Briyg; gad;gLj;Jtjd; mD$yq;fshFk;. capu;; Bry;

cw;gj;jpf;Fj; jhtu czTg; nghUs;fisg; gad;gLj;Jtjhy; czT neUf;fb

mjpfupj;jy; ,jpYs;s xU gpujp$ykhFk;.

Ijurd; thAIjurd; thAIjurd; thAIjurd; thAIjurd; thA     (Hydrogen Gas)

,J ,aw;ifahf ,Uf;Fk; rf;jp tskd;W. mjhtJ> mJ cw;gj;jp

nra;ag;gl Ntz;ba vupnghUshFk;. ePiu> ePu;g;gFg;gpd; %yk; mjd;

%yfq;fshf NtWgLj;Jk;NghJ Ijurd; cw;gj;jp nra;ag;gLfpd;wJ. nkNjd;

thAitg; gad;gLj;jpAk; Ijurid cw;gj;jp nra;ayhk;. nuhf;nfw;Wfspy;

vupnghUshfTk; thfdq;fisr; nrYj;Jtjw;Fk; Ijuridg; gad;gLj;jyhk;.

capu;r;Rtl;L vupnghUs;fs; jfdkilAk;NghJ tspkz;lyk; khriljy;

jw;NghJ xU gpur;rpidahf cs;sJ. vupnghUshf Ijuridg; gad;gLj;jy;

,jw;F xU jPu;thf mikAk;. Ijurd; jfdkilAk;NghJ  ePu; kl;LNk xU

gf;f tpisnghUshfj; Njhd;Wjy; ,jw;Ff; fhuzkhFk;.

khw;Wr; rf;jp tsq;fs; gw;wpa gy tplaq;fisf; fw;Fk; tha;g;G

cq;fSf;Ff; fpilj;jJ. mt;tsq;fisg; gad;gLj;jy; gw;wpa nghopg;igj;

jahupg;gjw;Fr; nraw;ghL 3.4.3 ,y; <LgLq;fs;.

nraw;ghL 3.4.3nraw;ghL 3.4.3nraw;ghL 3.4.3nraw;ghL 3.4.3nraw;ghL 3.4.3

• gpd;tUk; Njitfs; xt;nthd;Wf;Fk; gad;gLj;jj;jf;f khw;Wr; rf;jp

tsq;fis ,dq;fhZq;fs;.

(i) tPl;Lj; NjitfSf;F

(ii) kpd;id cw;gj;jp nra;tjw;F

(iii) thfdq;fisr; nrYj;Jtjw;F

• cq;fs; fz;Lgpbg;Gfisf; ftu;r;rpahf vLj;Jiuf;f mr;rf;jp

tsq;fspilNa #upa rf;jp mlq;Fgtw;Wf;F vjpNu #upaf; Fwpia

,Lq;fs;.
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gapw ;r pgapw ;r pgapw ;r pgapw ;r pgapw ;r p

1. (m) fhu; xd;W 10 m s-1 fjpapy; ,aq;FfpwJ vdpd;>

(i) 1 s ,y;

(ii) 3 s ,y;

(iii) 10 s ,y;

fhu; nrd;w J}uk; vt;tsT?

(M) 20 m s -1 Ntfj;Jld; nry;Yk; Nkhl;lu; thfdj;jpd; vQ;rpid rhujp

epWj;jp Ie;J epkplq;fspy; mJ Xa;tpw;F tUfpd;wJ. Nkhl;lu;

thfdj;jpd; mku;KLfiyf; fhz;f.

2. (m) gpd;tUtdtw;iw tpQ;Qhd uPjpapy; tpsf;Ff.

(i) gf;Nfhg; nghwpapy; uaUf;Fg; gjpyhf mfd;w me;jkpy; rq;fpypfs;

gad;gLj;jg;gLfpd;wd.

(ii) ,ae;jpuk; xd;wpd; JisapDs; fhzg;gLk; Riuia mfw;Wtjw;F

kpfg; nghUj;jkhdJ Riur;rhtpia tplg; ngl;br; rhtpNa MFk;.

(M) jpuhf;unuhd;wpd; gy;NtW gFjpfis ,izj;J gy;njhopy; ,ae;jpu

nkhd;whfg; gad;gLj;jyhk;. tptrhaj; Jiwapy; jpuhf;unuhd;wpd; %yk;

nra;Jnfhs;sf;$ba NtiyfisAk; me;j Ntiyfisr; nra;J

nfhs;tjw;fhf jpuhf;uUld; ,izf;fg;gl Ntz;ba ghfq;fisAk;

cs;slf;fpa ml;ltiz xd;iwj; jahu; nra;f.

3. gpd;tUtdtw;Ws; Kjd;ikr; rf;jp tsq;fs; gad;gLj;jg;glhj

re;ju;g;gq;fisj; njupT nra;f.

(i) rpwpa ePu; %yj;ijg; gad;gLj;jp rpwpa kpd;tY epiyaq;fs; %yk;

kpd;id cw;gj;jp nra;jy;.

(ii) #upaj; njwpap mLg;G %yk; czT jahupj;jy;.

(iii) Jtpr; rf;futz;bia ,af;Fk;NghJ mjd; ildNkhtpypUe;J kpd;

cw;gj;jp nra;ag;gly;.

(iv) fpsprpuPbah tpwif vupg;gjd; %yk; cUthFk; fhgNdhnuhl;irl;L

thAit vupnghUshff; nfhz;L ,ae;jpuq;fis ,af;Fjy;.

4. rf;jp neUf;fbf;Fj; jPu;T fhZk; tifapy; khw;Wr; rf;jp tsq;fisg;

  gad;gLj;JtJ njhlu;ghfj; jw;NghJ $ba ftdQ; nrYj;jg;gLfpd;wJ.

(i) ,yq;ifapd; mNdf ,lq;fspy; ,yFthff; fpilf;ff;$ba khw;Wr;

rf;jp tsq;fs; ,uz;ilf; Fwpg;gpLf.

(ii) FWfpa fhyj;jpDs; GJg;gpf;fj;jf;f khw;Wr; rf;jp Kjy; ahJ?

(iii) tPz; tpuakhFk; capu;j; jpzpitg; gad;gLj;jpj; jahupf;fg;gLk; khw;Wr;

rf;jp tsj;ijg; ngaupLf.

(iv) ~~khw;Wr; rf;jp tskhf kJrhuk;> capu; Bry; Nghd;wtw;iwg;

gad;gLj;Jtjhy; cyfpy; czTj; jl;Lg;ghL Vw;gl tha;g;Gfs;

cs;sjhff; fUjg;gLfpd;wJ.|| ,f;$w;iw ePq;fs; Vw;Wf;

nfhs;fpd;wPu;fsh? fhuzk; $Wf.


