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2.1.3 tpdhj;jhs;; I - ,w;fhd tpilfSk; Gs;sp toq;Fk; jpl;lKk;

tpdhj;jhs;; I - Gs;sp toq;Fk; jpl;lk; 

  
 tpdh  tpil tpdh tpil  
 ,yf;fk;   ,yf;fk;       
 

 01. ''''''''' 26. ''''''''' 

 02. ''''''''' 27. '''''''''  

 03. ''''''''' 28. '''''''''  

  04. ''''''''' 29. '''''''''  

 05. ''''''''' 30. '''''''''  

 06. ''''''''' 31. '''''''''  

 07. ''''''''' 32. '''''''''  

 08. ''''''''' 33. '''''''''  

 09. ''''''''' 34. '''''''''  

 10. ''''''''' 35. ''''''''' 

 11. ''''''''' 36. '''''''''

 12. ''''''''' 37. '''''''''

 13. ''''''''' 38. '''''''''

 14. ''''''''' 39. '''''''''

 15. ''''''''' 40. '''''''''

 16. ''''''''' 41. '''''''''

 17. ''''''''' 42. '''''''''

 18. ''''''''' 43. '''''''''

 19. ''''''''' 44. '''''''''

 20. '''''''''  45. '''''''''

 21. '''''''''  46. '''''''''

 22. '''''''''  47. '''''''''

 23. '''''''''  48. '''''''''

 24. '''''''''  49. '''''''''

 25. '''''''''  50. '''''''''
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2.2.3.  tpdhj;jhs; II  ,w;F vjpu;ghu;f;Fk; tpilfs; Gs;sp toq;Fk; jpl;lk;> tpilaspj;jy;  
 gw;wpa mtjhdpg;G> KbT> gpNuuizfs;

 
tpdhj;jhs; II  ,w;fhd tpilfs; toq;fy; gw;wpa mtjhdpg;G tiuG 2" 3" 4'1" 4'2 JizAld; 

jahupf;fg;gl;Ls;sJ. 

gFjp A - mikg;Gf; fl;Liu  
tpdh ,yf;fk; 1
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    ÷ Njhw;wq;fs; epiyg;gLj;jpAs;s Kiw (portrait my;yJ landscape Mfpa ,U KiwfSf;Fk; Gs;sp 

toq;fTk;.)

 Kd;dpiyg;glj;jpw;Ff; fpilg;gf;fkhf tyg;gf;fj;jpy; gf;fepiyg; glk; tiue;jpUj;jy;> Kd;dpiyg; 

glj;jpw;F nrq;Fj;jhf fPNo jpl;lg;glk; tiue;jpUj;jy;. 

    ÷ Kfg;G epiyg;glk;> gf;fepiyg; glk; kw;Wk; fpilg;glk; vd;gdTk;> Neu;tpspk;G> KwpTf; NfhL kw;Wk; 

rha;Tf; NfhL Mfaptw;iw rupahf tiue;jpUg;gpd; 

   ÷ ghu;itfs; epiyg;gLj;jpAs;s Kiw

 - Kfg;Gepiyg; glj;jpw;F Neuhf gf;fepiyg; glk; mike;jpUj;jy;.

 - Kfg;Gepiyg; glj;jpw;F Neuhf fpilg;glk; mike;jpUj;jy;.
  

^30 Gs;spfs;& 

FRONT ELELVTION SIDE ELEVATION 

 rJunkhd;wpd; msT 2 × 2 mm my;yJ 1 × 1 mm vd nfhz;L cupa mstPLfSf;F   

 tiue;jpUj;jy;.            ^06 Gs;spfs;& 

 mstPLfs;> msTf;NfhLfs; cupa Kiwapy; tiue;jpUg;gpd;                           ^06 Gs;spfs;& 

 ^kPjp 6 Gs;spfSk; tl;lj;jpd; tpl;lk;> NtW VjhtJ tpil> nrq;Fj;Jf; Nfhl;L mstPLfSf;F 02  
 Gs;spfs; tPjk; toq;fTk;.&
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 nghUs; nkd; cUf;F

 1
jpfjp ngau;

njhopDl;gf; fy;Y}up

        1tiue;jtu; 2015'08'08 RNu~; 

1

guPl;rpj;jtu; 2015'08'10 ]huh

msTj;jpl;lk;

1 ( 1  1

2 ( 1 

Vw;Wk; Fw;wp  1 tiuG ,y. 01
1

       juT ml;ltiziaj; jahupj;jpy; (06Gs;spfs;&  
       ^nkhj;jk; 60 Gs;spfs;&
       (VjhtJ 6 tpilfSf;F nkhj;jg; Gs;spia tow;Ff. 
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A

Kjy; Nfhz Kiw

  ,k; Kiwapy; Kd;dpiyg;glk; A jpirapypUe;J tiutjw;F tiujw; jhspy; epiyg;gLj;jpa 
gpd; mg;ghu;it kPJ ,lJ gf;fk; ghu;it> tyJ gf;fg; ghu;it gf;f epiyg;glkhf tiua Ntz;Lk; 

vd;gij tpsq;fpf; nfhs;sy;. jpl;lg;glk;> Kd;dpiyg; glj;jpw;F Nkyhy; ghu;f;Fk;NghJ njupAk; cUtk; 

Kd;dpiyg; glj;jpy; Neuhf fPo;g;gf;fkhf tiua Ntz;Lk; vd;gij tpsq;fpf; nfhs;sr; nra;jy; Ntz;Lk;. 

     
%d;whk; Nfhz Kiw

  ,k;Kiwapy; Kd;dpiyg;glk; A jpirapypUe;J tiutjw;F tiujw;jhspy; epiyg;gLj;jpa gpd; 
mg;ghu;itapd; ,lJ gf;fg; ghu;itia gf;f epiyg;glkhf tiutjw;F tpsq;fpf; nfhs;tJld; jpl;lg;glk; 

Kd;dpiyg; ghu;itf;F Nkyhy; ghu;f;Fk; NghJ njupAk; cUtj;ij Kd;dpiyg;glj;jpw;F NeuhfTk;> Nky; 

gf;fkhfTk; tiua Ntz;Lk; vd;gij tpsq;fpf;  nfhs;sr; nra;jy; Ntz;Lk;. 

  ,yFthf Gs;spiaa; ngw;Wf; nfhs;sf; $ba gFjp 'juT ml;ltiz" g+uzg;gLj;JtJ gw;wp 

khztu;fs; $ba ftdk; nrYj;j Ntz;Lk;.  
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KWf;Fj;jpwd; rhtp or (Torque wrench)          (4 Gs;spfs;)

F    =   mg 

F    =   4000 × 10 N 

P    =   F/ A 

   =     4000 × 4
   π (0.27)2

=   7.0 × 105 Nm−2 

 πd2

   4A    =

       =    π (0.27)2

              4
m2 

2

2

1 1

1

1

(nkhj;jk; 8 Gs;spfs;)
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●	 mt;Tgfuzj;jpd; ghJfhg;Gf; fhuzpia (safety factor) mjpfupg;gjw;F

 my;yJ

●	 cau;e;jgl;rj; jpzpT kpif Rik fhuzkhf mjpy; Vwlgkfl$ba 

Nrjq;fis jLf;fyhk;.

    (nkhj;jk; 04 Gs;spfs;& 

,t;tpilfSs; VjhtnjhU tplaj;jpw;F 

●	 mKf;f tpLtpg;G thy;T (pressure relief valve)   4  

●	 kpifr;Rik mQ;ryp (Over current relay)   4  

●	 cauKf;f njhluWfUtp  (High - Pressure Cut - out)   4

●	 (Buzzer)   4  
●	 rpW Rw;Wilg;ghd; (MCB)   4

●	 vr;rupf;if rkpf;iQ 4
       (VjhtJ xU fhuzpf;F 4 Gs;spfs;)

(i)    jput vz;nza; epyj;jpy; gue;J my;yJ tope;Njhlhky; Xu; ,lj;jpw;F Nru;tjw;F 

 top nra;jy;    2  

(ii)   jput tOj; njhFjpia epjKk; ,yFthf guPl;rpg;gjw;fhd topia nra;jy;. 2   
my;yJ

 guPl;rpg;gjw;fhd thy;T> mKf;f rYif thy;T> cau; mKf;f vz;nza; thy;itg; 

gad;gLj;jy;. 

(iii)   jP midf;Fk; cgfuzq;fis toq;Fjy; jPg; gw;wf;$ba jputq;fis KbAkhd 

msT Fiwj;jy;.  2  my;yJ kpd; njhFjpia cupa juj;jpd;gb ];jhgpj;jy;.

(iv)   kpd; nghrpT Vw;glf;$ba ,lq;fis ed;whf kiwj;jy; ePu; Nru;e;J epw;fhky; 

tpiuthf mfw;Wjy;  2   my;yJ Gtpf; flj;jpapLjy; my;yJ Ntiyf;Fg; 

nghUj;jkhdJk; ghJfhg;G tpjpKiwfs; njhlu;ghd tpil 

(nkhj;jk; 08 Gs;spfs;&   
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2
2

2

2

2 2

2
2

● Nja;;e;J fhzg;gly;> gOjile;jpUj;jy;> jsu;e;J fhzg;gly;

Nrit cUfp / kpd; Ntuhf;fp
/ cthw;Wkdp khzp / kPw;wy;

/ $L
/ milg;G

● milg;G %yg;nghUis Fwpg;gpl;L ,Ug;gpd; 1  kl;Lk;

(,U fhuzpfSf;Fk; 4 Gs;spfs;)

/ cUfp (fuse)

2
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$iu ryhifAk;> Rtu; tiyAk; ,y;yhtpbDk;; nkhj;jg; Gs;spia toq;Ff.

rkdsT my;yJ Kg;gupkhz cUtj;jpw;F Gs;sp toq;fg;gl khl;lhJ. ngaupLtjw;F Gs;sp 

toq;fg;gLk;.

(NkYs;s glj;jpw;F 05Gs;spfs; Kfl;L epiy> Rtupd; kPJ ,U tiyfis khj;jpuk; nfhz;l 

cUtpw;F 3 Gs;spfs; xU ngaup khj;jpuk; ,lg;gl;bUg;gpd; 01 Gs;sp tPjk; 03 Gs;spfs;) 

         (nkhj;jg; Gs;spfs; 08) 

●	 ,Oit Fiwthf ,Uf;Fk; NghJ

 thu;gl;b fg;gpapy; (pulley) tOf;fpr; nry;Yk; my;yJ

 thu;gl;b mire;J my;yJ CQ;ry; my;yJ miyT (oscillatory) Kiwapy; nry;Yk;

 tY tPzhFk;NghJ my;yJ RoYk; rpy;ypd; tY my;yJ fjp Fiwjy; my;yJ 

thu;gl;b gha;jy;

●	 ,Oit cau;e;jjhf ,Uf;Fk; NghJ

 fg;gp nghUj;jg;gl;Ls;s mr;rhzpapYs;s (axle) nghjpif kPJ mjpf Rik xd;W 

Vw;gly;

 my;yJ thu;gl;bapd; ghtidf; fhyk; Fiwjy; my;yJ thu;gl;b mWe;J Nghjy; 

my;yJ mjpf Rik fhuzkhf Vw;glf;$ba gad;fis vOjpapUg;gpd;  

         (nkhj;jg; Gs;spfs; 08) 

Kfl;L tiy

Ridge

FWf;F tiy $ ,Oit tiy

Tie Beam 

Rtu; tiy

Wall Plate

if kuk;

Rafter 

tOt+l;lg;gl;l nfhq;fpwPw;W (Reinforced concrete)   2  my;yJ 

C 20/ C 25 vdf; Fwpj;jy;  2          (02 Gs;spfs;)

  (nkhj;jg; Gs;spfs; 02) 

  (nkhj;jg; Gs;spfs; 02) 
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tpidj;jpwd;

capu; thA (bio gas) gad;gLj;Jjy;.

2 Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

0-15

36%

16-30

47%

31-45

15%

46-60

2%

0-15
36%

16-30
47%

31-45
15%

46-60
2%

,t;tpdhitj; njupTnra;Js;s guPl;rhu;j;jpfspd; 

rjtPjk; 98.5% MtJld; mjd; ,yFj;jd;ik 35.6% 
MFk;.  ,e;j tpdhtpw;F 60 Gs;spfs; cupj;jhFk;. 

   00 - 15 vd;w Mapilapy; 36% ,dUk;>
  16 -30 vd;w Mapilapy; 47% ,dUk;>
  31- 45 vd;w Mapilapy; 15% ,dUk;> 
  46 - 60 vd;w Mapilapy; 2% ,dUk;>
Gs;spfisg; ngw;Ws;sdu;.

 
 

,t;tpdhtpw;F 17 cggFjpfs; 

cz;L. mtw;wpy; 8  
cggFjpfspd; ,yFjd;ik 

40%   ,Yk; FiwthdJ. 

kpf ,yFthd cggFjp (b)  
MFk;. mNjrkak; mjd; 

,yFjd;ik 6%  MFk;. 

,yFjd;ik Fiwthd 

cggFjp (k)   MFk;. mjd; 

,yFjd;ik 70%  MFk;.

,
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k

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFj;jd;ik

2 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

-20-

19

6

35

20

15

20

64

57

33

38

28

47

57

46

59

49

70

0

10

20

30

40

50

60

70

80

90

100

(i) (ii) (i) (ii) (iii) (iv) . . (i) (ii)

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) 

2

F
a

c
il

it
y

 I
n

d
e
x

 0

10

20

30

40

50

60

70

80

90

100

19%

6%

35%

20%
15%

20%

64%
57%

33%
38%

28%

47%

57%

46%

59%

49%

70%



- 41 -
f.ngh.j. (cau; ju) nghwpKiwj; njhopDl;gtpay; kjpg;gPl;lwpf;if 2015

njhopDl;tpaw; fhuzp

 cw;gj;jp njhopDl;gtpay; (Manufacturing Technology)  4  my;yJ  

 nghUl; njhopDl;gtpay; / nray;Kiwj; njhopDl;gtpay; 

njhopDl;gtpay; mD$yq;fs;

÷ rpwpjhjy; (Miniaturisation)  4  

÷ kpd; tpuak; FiwT (Power Consumption)  4  

÷ xNu jlitapy; $Wfspd; ntg;gepiy Fiwtiljy;. (Component) 4  

÷ guhkupg;G ,yFthjhy; 4  

÷ ek;gfj;jd;ik  4  

÷ tpiy FiwT 4  

njhopDl;tpaw; fhuzp 

nfhq;fpwPw;W epu;khzpg;Gj; njhopDl;gtpay; my;yJ nfhq;fpwPw;Wj; njhopDl;gtpay; 4  
nfhq;fpwPw;Wg; nghUs; njhopDl;gtpay; / nray;Kiwj; njhopDl;gtpay; 

njhopDl;gtpay; mD$yq;fs;

÷ epu;khzpg;gJ ,yF  4  

÷ cWJp $baJ

÷ ePz;lfhyg; ghtiz  4  

÷ guhkupg;G ,yF 4  

÷ Njitahd tbtikg;Gf;Nfw;g cUtikg;Gr; nra;ayhk;.  4  
(04 Gs;spfs; tPjk; cr;r Gs;spfs; 04)

(nkhj;jk; 08 Gs;spfs;)

3. 

÷ KJF typ   2  

÷ gplupg; gf;fk; typ  2  

÷ Kz;zhd; tupir NtWgly;  2  

÷ fz; FiwghL   2  

÷ Ks;se;jz;L typ  2  

÷ fOj;Jg; gFjp typ  2    

(02 Gs;spfs; tPjk; nkhj;jk; 04 Gs;spfs;)
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÷ ,U iffspy; FiwghL Vw;gly;   2  

÷ rpukg;gl;L Rthrpj;jy; 2  

÷ Ks;se;jz;L gFjpfspy; typ 2  

÷ Rthrj; njhFjpapy; FiwghL  2               

(02 Gs;spfs; tPjk; nkhj;jk; 04 Gs;spfs;)

÷ fhJ Nfl;;gjpy; FiwghL  2  

÷ ghjq;fspy; typ  2  

÷ KJnfOk;gpy; typ  2  

÷ fOj;J typ 2   

(02 Gs;spfs; tPjk; nkhj;jk; 04 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

fhyq;fle;j euk;G rhu;e;j Neha;fs;

(2 Gs;spfs; tPjk; cr;rg; Gs;spfs; 02 MFk;.)

(nkhj;jk; 20 Gs;spfs;)

mjpf rj;jk; cs;s ,lk;

fz; FiwghL Vw;gly;

nrtpg;giwfs; ghjpg;gilAk;
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2
2

2

2

2
2

2

msTfspd; tprhyj;jd;ikapd; epr;raj;jd;ik / gj;jpd; myfhdjhy;  fzpg;gply; ,yFthjy;. 2
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4. 

jpl;lkly; : ahNjDk; xU epWtdj;jpdhy; vjpu;fhyj;jpy; mile;J nfhs;tjw;F 

vjpu;ghu;f;Fk; Nehf;fq;fisAk; /,yf;FfisAk; epiwNtw;wpf; nfhs;tjw;Fj; 
Njitahd cghaq;fisj; jPu;khdpf;Fk; tpjk; Nghd;w nraw;ghlhFk;. 

(02 Gs;spfs;)

(jbj;j nrhy;Yf;F nghUj;jkhd fUj;Jf;fSf;F Gs;sp toq;fTk;)

(nkhj;jk; 04 Gs;spfs;)
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mwpT

rpwe;j Kaw;rpahz;ikj; jpwd;fs; /
jhq;fpf; nfhs;Sk; rf;jp

typik /
gyk;

epjp neUf;fb / tpepNahfpj;jy; njhlu;ghd tpNrl mwptpj;jy;.

nfhLf;Fk; Mw;wy;

jdJ jpwik> ,aOik gw;wpf; fhzg;gLfpd;w cWjpahd ek;gpf;if

nfhs;shky; Gjpa

nraw;gLj;Jtjw;fhd Rtpkypd; ek;gpf;if
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tpahghug; ngau;g; gjpT fl;lisr; rl;lk; my;yJ 

1918 ,y; 16

my;yJ 1918 ,y; 6

(ghlg; Gj;jfj;jpy; gpioahf mr;rplg;gl;Ls;s gbahy; ,k;Kiw khj;jpuk; Gs;sp toq;fTk;.)

(04 Gs;spfs;)

SWOT gFg;gha;itr; nraw;gLj;Jk; Ntiyj;jpl;lk;SWOT gFg;gha;itr; nraw;gLj;Jk; Ntiyj;jpl;lk;
/ El;g Kiwfs;

rupahd tplankhd;wpw;F 01 Gs;sp tPjk; cr;r Gs;sp 04
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njhlu;ghly;

tsu;j;Jf; nfhs;sy;.

Fwpg;G : cw;gj;jpapd; mstpw;F Vw;g khWgLfpd;w fpuak; khWk; fpuak; vdTk; 

mt;thwpy;yhj fpuak; epiyahd fpuzk; vdf; fUjp Nkyjpf cjhuzq;fSf;Fg; 

Gs;spfis toq;Ff. 

1 gbKiwf;F 02 Gs;spfs; tPjk; cr;rk; 02 Gs;spfs;

cjhuzk; 01 ,w;F 01 Gs;sp tPjk; cr;rk; 02 Gs;spfs;

thbf;ifahsu;fspd;

(xU rupahd tpilf;F 2 Gs;spfs;)
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cau; ntg;gepiyAldhd fhyepiy

ghlrhiy Mrpupau;fSf;F cjtp nra;Ak; nray;jpl;lnkhd;iw Muk;gpj;jy;. 

nghUj;jkhd xU fhuzpf;F 02 Gs;spfs; tPjk; cr;r Gs;spfs; 04)

Fwpg;G : Vw;Wf; nfhs;sf;$ba tpilf;F Gs;sp toq;Ff. 
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tUlhe;j tUkhdk; :

,Wjp tpilf;F khj;jpukhapDk; nkhj;jg;Gs;spAk; cupj;jhFk;. 

xU myfpw;fhd khWk; fpuak;

(khjhe;jk; fzf;fpl;L tUlj;jpw;F khw;Wtjw;F my;yJ xNu Kiwapy; tUlj;jpw;F 

fzpg;gpLtjw;F)
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(rkd;ghl;bw;F my;yJ mjw;Fr; rkdhtjw;F 1 Gs;sp)

fl;Lg;gLjy; Fiwthff; fhzg;gly;.   

rk;ghjpg;Gf;fis

internal source of finance

÷   tpepNahfpg;gtUld; ed;ikailaf; $ba xg;ge;jj;jpw;F tUjy;.
÷   myfpd; tpw;gid tpiy mjpfupj;jy;.

÷   Fiwe;j tpiyf;F $yp / %yg;nghUl;fis nfhs;tdT nra;jy;. 
÷   nranyhOq;F / topelj;jypd; tpidj;jpwid Nkk;gLj;jpf;nfhs;sy; 
÷   nghJ Ntiy nryitf; Fiwj;jy;. 
÷   $yp> nghUs; Nghd;w Vida khWk; fpuaj;ijAk; tPd;tpuaj;ijAk; Fiwj;Jf;  
   nfhs;sy;.

÷   myFf;fhd nryitf; Fiwj;jy;.
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Nkw;gug;nghd;iwg; ngw;Wf; nfhLj;jy;.

rPnke;J : kzy; : fy;

(rupahd tpilf;F 12 Gs;spfs;)

gpujhd nrhw;fspy; (key words xd;whtJ tpjpf;fg;gl;bUg;gpd; 6 Gs;spfs;) 
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,

●    Nky; kiwg;igg; guhkupj;jy;.
(xU fhuzpia Fwpg;gpl;bUg;gpDk; 06 Gs;spfs;)

/ rhe;J ,ilntsp

Kd;gf;fj; Njhw;wk;

(06 Gs;spfs;)

,q;F Kjy; tupir ,uz;lhk; tupiahfTk; ,uz;lhk; tupia Kjyhk; tupirahfTk; 

khwpapUf;fyhk;. 

(fl;il tiujy; cr;r Gs;spfs; 6)

(tupg;glj;jpy; xt;nthU fhuzpfSf;F ngauply; 3 Gs;spfs; tPjk; 9 Gs;spfs;)

(06 Gs;spfs;)
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nra;jy;.

xt;nthU gilAk; nky;ypa (150 mm) gilfshf gug;gp ePupLjy; Ntz;Lk; 

xt;nthU jl;ilAk; NghJkhdthW jbg;ghf;Fjy; / ,Uf;Fjy; / jfu;j;jy; Ntz;Lk;. 

kug;gyif

kug;gyifapdhyhd tPl;L epyk; (gyif> kug;gl;il> ku rPl; nghUj;Jjy;)

5 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;.

 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

0-23

10%

24-45

34%
46-68

35%

69-90

21%

0-23
10%

46-68
35%

24-45
34%

,t;tpdhitj;; njupTnra;Js;s guPl;rhu;j;jpfspd; rjtPjk; 

95.4% MtJld; mjd; ,yFj;jd;ik 56.7% MFk;. 

,e;j tpdhtpw;F 90 Gs;spfs; toq;fg;gLk;.
mtw;Ws;>

   00 - 23 vd;w Mapilapy; 10% ,dUk;>
  24 -45 vd;w Mapilapy; 34% ,dUk;>
  46- 68 vd;w Mapilapy; 35% ,dUk;> 
  69 - 90 vd;w Mapilapy; 21% ,dUk;>
Gs;spfisg; ngw;Ws;sdu;.

69-90
21%

,
y
F
j
;j
d
;i
k

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFj;jd;ik

5 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

-20-
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78%

52%

30%

51% 56%
59%

,e;j tpdhtpw;F 7 
cggFjpfs; cs;sJld; 

mjpy; cggFjp 1  
,d; ,yFjd;ik 40% 
,id tplf; Fiwe;jJ. 

,yFjd;;ik kpf;f Fiwe;j 

cggFjp (d) MtJld; 

mjd; ,yFjd;ik 30% 
MFk;. ,yFjd;ik kpff; 

$ba gFjp (a) MtJld; 

mjd; ,yFjd;ik 87% 
MFk;. 
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,t;tpdhit 95% MNdhu; tpil vOjj; njupe;njLf;Fk; mNj Ntis 34% MNdhu; 

30 ,w;F Nkw;gl;l Gs;spfisAk; 36% MNdhu; 45 Gs;spfisAk; 21% MNdhu; 

76  ,w;F Nkw;gl;l Gs;spfisAk; ngw;W ,t;tpdhj;jhspNy gpurpj;jpngw;w tpdhthf 

khw;wpAs;sdu;. nghJthf ,t;tpdhtpd; ,yFj;jd;ik 59% kl;lj;jpy; fhzg;gLfpd;wJ. 

fl;Lkhd tif gw;wpa tpsf;fk; FiwTk; fl;Lf; Nfhyj;jpy; gad;gLj;jg;gLfpd;w nrq;fy; 

ghfq;fspd; msTfs; gw;wpa rupahd njsptpd;ikAk; ,uhzp Kbg;gpd; msT gw;wpa 

tpsf;fkpd;ikAk; rhe;J ,ilntsp miktJ> ftpT gw;wpa g+uz tpsf;fkpd;ik fhuzkhfTk; 

rpy khztu;fSf;F tpilaspg;gJ fbdkhdjhf ,Ue;jijf; fhzf;$bajhf ,Ue;jJ.  

 
gFjp  (d) ,d; ,yFj;jd;ik 30% Mf ,Uf;Fk; mNj Ntis fl;Lf; Nfhyq;fspw;F cfe;jhtW> 

nrq;fw;fis jhdg;gLj;jy;>  gw;wpa tpsf;fk; Fiwthf ,Uj;jy; ,jw;Ff; fhuzkhFk;. MfNt fl;Lf; 

Nfhyq;fisAk; mtw;wpd; nra;Kiwr; nraw;ghLfisAk; mjpfsT nra;tjw;Fg; guPl;rhu;j;jpfis 

topg;gLj;j Ntz;Lk;.  

6. 

(04 Gs;spfs;)

(04 Gs;spfs;)

(02 Gs;spfs;)

(06 Gs;spfs;)

(04 Gs;spfs;)

gbKiwfs; vy;yhk; Fwpg;gplg;gl;bUg;gpd; 20 Gs;spfs;)
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                   4000
 add
   
                     225
                  2/4225             8450
     
                 2500

 add
                     225
                  2/2725             5450     
                                         13900

2/ 1/2 /225  

2/ 1/2 /225  

3

3

4

4

2

2

2

khw;W tpil:

,jid mstPl;Lj; jhnshd;wpy; (TDS) Fwpj;jy; Kf;fpakhFk;. mstPLfis cs;slf;Ftjw;F khj;jpuk; 

Gs;spfs; toq;fg;gLk;

(15 Gs;spfs;)

jiuaply;

5 Gs;spfs; tPjk;

cr;rg;Gs;spfs; 25

cr;rg;Gs;spfs; 20
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(02 Gs;spfs;)

(02 Gs;spfs;)

tisg;gjw;F

my;yJ

my;yJmy;yJ

/ mYkpdpak; / cUf;F

(a)
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• cs;tl;lj;jpd; Miu

•  ntsptl;lj;jpd; Miu

•  cupa tpspk;ig mse;Jnfhs;s

•  pitch circle diameter (PCD) 
•  Mzpj;Jis tp;l;lk;  (02 Gs;spfs; tPjk; 08 Gs;spfs;)

milahskpLjy;.

÷ tl;lj;jpd; tpl;lj;jpw;F ntl;Lk; ,ilntspAld; rw;W ngupjhd tpspk;igf; nfhz;l    

 rJunkhd;iw / gFjpnahd;iw milahskpf.         (02 Gs;spfs;) 

÷ mjd; %istpl;lq;fs; re;jpf;Fk; Gs;spia ika mKf;fpapdhy; (centre punch)
 milahskpLf.             (02 Gs;spfs;)  

÷ ntsp tpl;lj;jpw;F xj;j tl;lnkhd;iw ikaj;ij ika mKf;fpapdhy; centre punch   
 Fwpj;Jf; nfhs;sy;.                                             (02 Gs;spfs;) 

÷ cs; tpl;lj;jpw;F xj;j tl;lnkhd;iw NkYs;s milahsk; ikakhFkhW 

 centre punch tiue;J nfhs;f.     (02 Gs;spfs;) 

÷ Mzpj; Jis pitch circle tpl;lj;jpw;F xj;j tl;lnkhd;iw NkNy ikatKf;fp 

 centre punch milahsyk; ikkhFkhW tiue;J nfhs;f.   (02 Gs;spfs;) 

÷ ntsptl;lj;jpd; tpl;lj;ij tiue;J nfhs;f.      (02 Gs;spfs;) 

÷ mjw;F 90° ahf mikAkhW kw;WnkhU tpl;lj;ij milahskpLf. (02 Gs;spfs;) 

÷ mt;tpl;lj;jpw;F 45° ahf mikAkhW tpl;lq;fis tiue;J nfhs;f.     (02 Gs;spfs;) 

vy;yh Mzpj;Jisfspd; ikaq;fisAk; ikatKf;fpapdhy; milahskpLf. 

Ntiyg; gFjpia ntl;b mfw;wTk;. 

cupa tpl;lq;fisAila Mzpj;Jthuq;fisj; Jisj;Jf; nfhs;f. 

(02 Gs;spfs;)

(02 Gs;spfs;)

ntl;b mfw;wTk;. 

xg;gkhf;fpa muj;jpdhy; Njf;f. (02 Gs;spfs;)

(nkhj;jk; 36 Gs;spfs;)
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%iykl;lk;  

Ntzpau; ,Lf;fp khzp

mjid ntl;b mfw;wTk;. 

fypg;gu; (Odd leg)      

Jis fUtp (Drill/ Drilling 
Machine)     

  xl;rp mrw;wypd; 

ntl;LK; ve;jnthU KiwAk;

(01 Gs;sp)

(01 Gs;sp)

(01 Gs;sp)

(01 Gs;sp)

(01 Gs;sp)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(03 Gs;spfs;)

(03 Gs;spfs;)

(03 Gs;spfs;)

(03 Gs;spfs;)

(03 Gs;spfs;)

(03 Gs;spfs;)

(01 Gs;sp)
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gy;NtW nraw;ghl;Lr; re;ju;g;gq;fs; vgg;LtJ gy;NtW tYg;gpukhdq;fs; 

Njitg;gLfpd;w re;ju;g;gq;fshFk;. 

Fiwthd NtfKk; $ba KWf;FjpwDk; Njitg;gLk; re;ju;g;gq;fs; Fiwthd NtfKk; $ba KWf;FjpwDk; Njitg;gLk; re;ju;g;gq;fs; 

fhgl; ghijapy; nry;Yk; NghJ 

(nkhj;jk; 15 Gs;spfs;)

$ba fjpapd; NghJ Fiwe;j KWf;FjpwDk; Njitg;gLk; re;jug;gq;fs; 

(03 Gs;spfs;)

(03 Gs;spfs;)

(03 Gs;spfs;)

(03 Gs;spfs;)

(03 Gs;spfs;)

Nrhk;gpj;Jiw top

(Idle)

nte;J}up

(Venturi) 

Nrhk;Gj;Jiw 

rPuhf;Fk; jpUfhzp 

(Idling adjusting 
screw)

1

neup thy;T 

(Throttle valve) 
Crptha; thy;T

1

1

tiue;jpUg;gpd; 4  Gs;spfs;

tiue;jpUg;gpd; 2  Gs;spfs;

tiue;jpUg;gpd; 2  Gs;spfs;

tiue;jpUg;gpd; 2  Gs;spfs;

1

(glj;jpw;F 14 Gs;spf;s&
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clk;gpw;F

    (chessy)

tsp nry;yf;$bathW jdpahd khw;W topnahd;W Nrhk;gpj;Jiw top (Idle 
air bleed) mikf;fg;gl;Ls;sJ.

 nfhw;tjw;F KbAkhFk;.

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

(02 Gs;spfs;)

,ae;jpuk;

gpd;gf;f nrYj;jw;
rpy;Yf;F NkYk; fPOk; mira KbAkha; ,Ug;gjpdhyhFk;. 

,LtjhFk;. 
(nkhj;jk; 15 Gs;spfs;)

(02 Gs;spfs;)

(03 Gs;spfs;)

(03 Gs;spfs;)
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vLg;gjw;F Kw;gl khl;lhJ.

my;yJ 

cl;jOty; my;yJ ntspj;jOty; fhuzkhf thfdk; nry;Yk;NghJ epi-

yahd jd;ikia Ngzpf;nfhs;s KbAk;. 

tisTfis 
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(10 Gs;spfs;)
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(nkhj;jk; 10 Gs;spfs;)

gFjp D fl;Liu (kpd;> ,yj;jpud; njhopDl;gtpay;)
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kpd; cw;gjjp epiyak;

fl;Lg;ghl;L 
miw

kpd; cw;gj;jp cg 

epiyaj;jpD}lhfkpd; 

tpepNahfk;

Nghriz gpuNjrk;

fpsk;gy; 

njhl;b

thy;T

kla; Foha;

mKf;f

   Ruq;ftop

ePu;j; Njf;fk;
ntspr; nry;Yk; Foha;

fhy; tha;

rupahd gFjpfs; xOq;F Kiwapy;
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my;yJ

jPu;T 2 ( 

 Y
cL

Jizr; RUsp
415 V

L1

L2

L3

N

Kjw; RUsp

11 kV
 Δ
nly;lh

L1

L2

L3

jPu;T 1 ( 
Kjw; RUsp

11 kV

L1

L2

L3

Jizr; RUsp

415 V

L1

L2

L3

N
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9 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;.

 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

0-23

71%

24-45

22%

46-68

6%

69-90

1%

0-23
71%

46-68
6%

24-45
22%

69-90
1%

,t;tpdhitj; njupTnra;Js;s guPl;rhu;j;jpfspd; 

rjtPjk; 44.1% MtJld; mjd; ,yFj;jd;ik  23.6% 
MFk;. ,e;j tpdhtpw;F 90 Gs;spfs; toq;fg;gLk;.  
   00 - 23 vd;w Mapilapy; 71% ,dUk;>
  24 - 45 vd;w Mapilapy; 22% ,dUk;>
  46- 68 vd;w Mapilapy; 6% ,dUk;> 
  69 - 90 vd;w Mapilapy; 1% ,dUk;>
Gs;spfisg; ngw;Ws;sdu;.
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Off  %ba epiy  IB   =  0              IC   =  0                              (05 Gs;spfs;)

On  jpwe;j epiy
  IC

IB <   NeNuhl;l eak; (β) (IB khwpdhYk; IC epiyahff; 

                                
                                                                            

                                                                      (05 Gs;spfs;)
                                                                 (nkhj;jk; 21 Gs;spfs;)
fhzg;gLk;.)
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Fwpg;gplg;gl;bUj;jy; Ntz;Lk;.

jpwhd;rpw;wu; ,Uj;jy; Ntz;Lk;. D1  gpd; 

Kff;NfhlYUk; 

re;ju;g;gj;jpNy 

,Uj;jy; Ntz;Lk;. 

(nkhj;jk; 10 Gs;spfs;)

D1D1

+ V+ V

my;yJ

Nkw;$upa gukhdq;fspy; VjhtJ ,uz;bw;F 2 Gs;spfs; tPjk; 4 Gs;spfs;

 ÷ Nrfupg;ghd Xl;lk; (IC)
 ÷ Neu; Xl;l eak; (β)
 ÷ Mspahf;fy; Ntfk; / kPbwd;
 ÷ Nrfupg;ghd Xl;lk; 

 ÷ cau; Nrfupg;ghd; - fhypapd; Nthy;w;wsT VCE (max)

^^w&" ^wd&" ^we& rEmigykaj, R1 " R2  hk m%;sfrdaOj,ska tlla ;snqK o iïmQr®K 
,l=Kq ,nd fokak'& 
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12  =     ICR3    +  VLED 

12  =     (20  ×  10−3  ×  R3 )   +  2   
    
 R3     =       12  −  2

20  ×  10−3
       10  ×  103

       20  
= =  500 Ω 

 10  ×  103

       20  
= =  500 Ω

my;yJ

12  =     ICR3    +  VLED    +  VCE 

12  =     (20  ×  10−3  ×  R3 )   +  2   +   0 

R3         =        12  −  2
20  ×  10−3

(05 Gs;spfs;)

(05 Gs;spfs;)

(05 Gs;spfs;)

(cr;rt Gs;spfs; 15)

(R1  ,y; khWk; jilia kl;Lk; tiue;jpUg;gpDk; Gs;spfs; 

toq;fTk;. (10 Gs;spfs;)

(tpgupj;jy; 05 Gs;spfs;)

R3

+ V

R2

R1

LDR

 

      (Rw;wpd; tupg;glj;ij tiujy; 05 Gs;spfs;)
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^cU a& 

R2

R1

12 V

VR

LDR

RL
my;yJ

^cU b& 

R2

R1

12 V

VR

LDR

RL

LDR 
 
I khw;Wtjw;F 10 Gs;spfs;

mQ;ryp Relay iag; gad;gLj;Jtjw;F 5 Gs;spfs;
mQ;rypiar; rupahfg; nghUj;Jtjw;F 5 Gs;spfs;                  (20 Gs;spfs;)

^cU c& 

R2

R3

R1

12 V

VR

LDR

RL

 
^cU a, b, c ,y; R1 " R2  Mfpatw;wpF jilfspy; xd;iw Fwpj;jpUg;gpd; KOg;Gs;spfs; 

toq;fTk;) 
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R2

R3

R1

12 V

VR

RL

                        Rw;wpa R1 " R2  ,y;yhtpl;lhYk; Gs;spfis toq;Ff.  

^mQ;rdpAld; Mspiaj; njhLf;Fk; Rw;W tiuag;gl;by;yhtpbd; 05 Gs;spfisf; Fiwf;f.& 

                   ^NkYs;s Rw;WfSs; xd;iw tiue;jpUg;gpd; cr;r Gs;sp 20 MFk;.& 

                                                                    ^nkhj;jk; 59 Gs;spfs;& 

LDR

^wE& 

10 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd mtjhdpg;GfSk; KbTfSk; MNyhridfSk;.
  

 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

0-23

81%

24-45

13%

46-68

4%

69-90

2%

0-23
81%

46-68
4%

24-45
13%

69-90
2%

,t;tpdhitj; njupTnra;Js;s guPl;rhu;j;jpfspd; rjtPjk; 

16.4% MtJld; mjd; ,yFj;jd;ik  18.9% MFk;. 

,e;j tpdhtpw;F 90 Gs;spfs; toq;fg;gLk;.
   00 - 23 vd;w Mapilapy; 81% ,dUk;>
  24 - 45 vd;w Mapilapy; 13% ,dUk;>
  46- 68 vd;w Mapilapy; 4% ,dUk;> 
  69 - 90 vd;w Mapilapy; 2% ,dUk;>
Gs;spfisg; ngw;Ws;sdu;.




