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III

fuu f,aLkh ilia lsÍu

fuu w;afmd; 1999 § m%ldYhg m;a lrk ,o FAO ëjr ;dlaI‚l m;%sldj wxl 383, l=vd 
ëjr hd;%d l%shdlrejka i|yd bkaOk iy uQ,H b;sßlsÍï iy fnx.d, fndlal m%ldYkh 
u; mokï jQ BOBP/WP/27, FAO/SIDA úiska 1986 § m%ldYhg m;a lrk ,o l=vd ëjr 
fndaÜgq j, bkaOk msßjeh wvq lsÍu hk lD;sh u; mokïj we;s uE;ld,Sk bkaOk w¾nqoh 
fya;=fjka ëjr  l¾udka;fha n,Yla;s ixrlaIKh iy f,dj mqrd ëjr l¾udka;fha 
n,Yla;s Ndú;h iïnkaO m¾fhaIK jevigyka flfrys kj wjOdrKhla fhduq lr 
we;s úúO uQ,dY%j,ska ,efnk f;dr;=re fuu w;afmdf;ys fhduq iy wu;r lshùï 
fldgiaj, we;=<;a lr we;s fuu w;afmd; l=vd ëjr hd;%d ysñhkag iy l%shdlrejkag 
iy fndaÜgq ks¾udKlrejkag iy fndaÜgq idokakkag bkaOk mßfNdackh wju lsÍu 
i|yd iydh ùu wruqKq lr f.k we;s th c,Ôù j.d lghq;= i|yd Ndú;d lrk l=vd 
hd;%d i|yd bkaOk b;sßlsÍï iuÕ iïnkaO jQjka i|yd ud¾f.damfoaYhla f,io l%shd 
lrhs. fuu w;afmd; ilia lsÍu i|yd fkda¾fõ rch iy FAO ëjr yd c,Ôù j.d 
fomd¾;fïka;=j úiska wruqo,a imhk ,o w;r ëjr l¾udka; ks,OdÍ ^hd;%d&, ëjr 
fufyhqï iy ;dlaIK fiajfha wdÍ .=âukaâiaika f.a wëlaIKh hgf;a iïmQ¾K lrk ,§.



IV

idrdxYh

 uE;§ bkaOk ñf,ys ;shqKq jeäùula ëjr hd;%d l%shd;aul lsÍfï wd¾Ólhg úYd, n,mEula 
we;s lr we;. ëjr hd;%d ysñhka iy l%shdlrejka fuu wNsfhda.hg uqyqK §ug wr., lrk 
w;r bkaOk ñ, by< hdfï wêl nr wvq lr .ekSug .; yels l%shdud¾. fudkjdoehs 
úui;s. f.dvndk ud¿ fgdka tllg wjYH bkaOk ,Sg¾ m%udKh, Ndú;d lrk ud¿ úfYaIh 
iy uiqka we,a,Sfï l%uh wkqj mq¿,a f,i fjkia fõ. 

bkaOk b;sß lsÍfï l%u tla tla ëjr l%uhg iy ëjr l¾udka;hg .e,fmk mßÈ ilia 
l< hq;=hs. fuu w;afmd; u.ska ëjr hd;%d ysñhkag iy ld¾h uKav,hg, fndaÜgq idokakkag 
iy fndaÜgq ks¾udKlrejkag iy ëjr mßmd,lhskag bkaOk msßjeh wvq lsÍfï l%u ms<sn|j 
m%dfhda.sl Wmfoia ,nd §u wruqKq lrhs. th óg¾ 16 ^wä 50& olajd È. iy mehg kdúl 
ie;mqï 10g wvq fõ.hlska l%shd;aul jk l=vd ëjr fndaÜgq flfrys wjOdkh fhduq lrhs. 
fuh f,dalfha ëjr fndaÜgq nyq;rhla wdjrKh lrhs. 

th c,Ôù j.d lghq;= i|yd Ndú;d lrk l=vd hd;%d i|yd bkaOk b;sßlsÍï 
iuÕ iïnkaO jQjka i|yd ud¾f.damfoaYhla f,io l%shd lrhs. fuu w;afmd; u.ska 
fndaÜgq ks¾udKlrejkag iy fndaÜgq idokakkag wvq m%;sfrdaOhla iy ld¾hlaIu 
m%pd,lhla iys; f;dard.ekSï i|yd n| yevh ms<sn| f;dr;=re imhhs. fuu 
w;afmdf;ys m<uq mßÉfþo uÕska úYd, wdfhdack msßjehlska f;drj mj;sk 
fndaÜgq u; fhoúh yels bkaOk b;sß lsÍfï l%shdud¾. ms<sn|j idlÉPd flf¾.
fuu w;afmdf;ys m<uq mßÉfþo uÕska úYd, wdfhdack msßjehlska f;drj mj;sk 
fndaÜgq u; .; yels bkaOk b;sß lsÍfï l%shdud¾. ms<sn|j idlÉPd flf¾.
fndaÜgq fiajd fõ.h wvq lsÍu, n| iy m%pd,lh Èh hg wmsßisÿ ùulska f;drj ;nd .ekSu 
iy fndaÜgq tkaðu kv;a;= lsÍu jvd;a M,odhS mshjrhka fõ. 

uiqka we,a,Sfï l%u fjkia lsÍfuka bkaOk b;sß lr .; yels nj o fhdackd flf¾.
fuu w;afmdf;ys wjidk mßÉfþo uÕska 2-iafg%dala wjqÜfnda¾â tkaðul isg ãi,a tkaðulg 
udre ùu, ãi,a tkaðula ia:dmkh lsÍu iy rej,a Ndú;d lsÍu uÕska isÿ l< yels bkaOk b;sß 
lsÍï ms<sn| f;dr;=re imhhs. c, ud¾.fha È. iy fndaÜgqfõ nr wkqj msßueiqïodhS tkaðka 
n,hla f;dard .ekSu idlÉPd flf¾. .sh¾ wkqmd;hka iy fiajd fõ.h, fiajd n,h iy m%pd,l 
ñks;a;=jg N%uK ̂ ñks;a;=jg jghka& iïnkaO m%pd,lhka f;aÍu ms<sn|j Wmfoia fokq ,efí. 

kj bkaOk-ld¾hlaIu fndaÜgqjla ie,iqï lsÍu iy m%Yia; m%pd,lhla f;dard 
.ekSu i|yd iydh ùugo o;a; imhkq ,efí. fuu w;afmdf;ys wvx.= f;dr;=re 
m%Odk lreKq jvd;a myiqfjka wjfndaO lr .ekSu i|yd fndfyda Wmud iuÕ we;s 
iúia;rd;aul miqìï f;dr;=re Wm.%ka:j, olajd we;s bkaOk b;sßlsÍï, tkaðu l%shd;aul 
lsÍfï msßjeh, fndaÜgqjl nr iy m%pd,lhl úIalïNh iy ;dr;dj .Kkh lsÍug 
Ndú;d l< yels ysia j.= o Wm.%ka:j, wvx.= fõ.
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1 ye¢kaùu

wo ëjr l¾udka;h ëjr fndaÜgq Odjkh lsÍu iy ëjr wdïmkak l%shd;aul lsÍu i|yd bkaOk 
Yla;sh u; fnfyúka r|d mj;s. miq.sh Èkj, bkaOk ñ, by< hdu ixj¾ê; fukau ixj¾Okh 
fjñka mj;sk rgj, ëjrhskag .eg¿ we;s lr we;af;a ud¿ ñ, by< oeófuka fufyhqï úhoï 
by< hdu mshjd .; fkdyels neúks. óg wu;rj, oyk tkaðka Ndú;h foaY.=Khg we;s lrk 
n,mEï ms<sn| jeä wjfndaOhla we;sù we;. 

fuu w;afmdf;ys wruqK jkafka ëjrhskag, fndaÜgq ysñhkag, fndaÜgq ks¾udKlrejkag iy ëjr 
mßmd,lhkag bkaOk b;sß lsÍfï l%u ms<sn| mj;sk oekqu jvd;a f;areï .; yels whqßka 
bÈßm;a lsÍuh. ;jo, tkaðka n,h i|yd ñkqï tallhla f,i lsf,dafjdÜ ^kW& fjkqjg 
wYajn, ^hp& Ndú;d lrkq ,nkafka th jvd;a yqremqreÿ tallhla jk neúks. 

fuu w;afmdf;ys È. óg¾ 16 ^wä 50& olajd jQ l=vd ëjr hd;%d iïnkaOj fõ.  l=vd fndaÜgq flfrys 
wjOdkh fhduq lsÍug fya;=j úYd, fndaÜgq ysñlrejkag iy l%shdlrejkag jvd fuu fndaÜgq 
ysñlrejkag iy l%shdlrejkag kdúl ks¾udK Ys,amSka,  tkaðka iemhqïlrejka iy fjk;a 
whf.ka iyh ,eîug wvq bvlvla ;sîuhss.  flfia fj;;a, bkaOk b;sß lsÍfï m%Odk uQ,O¾u 
jk wvq fõ.h iy wvq tkaðka N%uK jdr .Kk iy úYd, úIalïNhla we;s m%pd,lhla Ndú;d lsÍu 
úYd, yd l=vd fndaÜgq i|yd iudk fõ.

fuu w;afmd; u.ska tkaðka n,h, n| yevh iy fiajd fõ.h f;dard .ekSu ms<sn| ksYaÑ; 
Wmfoia ,nd §fuka yels ;rï m%dfhda.sl w;afmd;la ùug wruqKq lrhs. m%pd,lh iïnkaO 
f;aÍï bkaOk kdia;shg fmdÿ fya;=jla jk w;r mehg kdúl ie;mqï 8 l fõ.hlska iy 
wYajn, 50 l Odß;dfjka l%shdlrk jk tkaðka i|yd ksjerÈ m%pd,l úIalïNh iy ;dr;dj f;dard 
.ekSug myiqlï ie,iSug fuu w;afmd; j.= imhhs.

ud¿ fgdka tlla w,a,d f.dvnEu i|yd wjYH bkaOk m%udKh, Ndú;d lrk ëjr l%uh iy 
fidhk u;aiH iïm; wkqj fndfyda fihska fjkia fõ. bkaOk Ndú;fha§ u;aiH iïmf;a Yla;sh 
m%Odk jYfhka jeo.;a fõ.  ÿ¾j, u;aiH iïm;la we,a,Sug W;aidy lsÍfï§ f.dvndk u;aiHhka 
fgdka tllg idfmalaIj jeä bkaOk m%udKhla Ndú;d fõ. rchl m%Odk;u m%uqL;djh 
jkafka ëjrhska iuÕ iyfhda.fhka ëjr l¾udka;h ;sridr f,i l<ukdlrKh lsÍuhs.  
2 - iafg%dala wjqÜfndaâ tkaðfuys idfmalaIj wvq wdfhdack msßjeh fuu tkaðu ixj¾Okh 
fjñka mj;sk rgj, Ys,amS ëjrhska w;r ckm%sh ùug fya;= idOl ù we;s kuq;a bkaOk ñ, 
jeäùu;a iuÕ fuu tkaðkaj, fufyhqï msßjeh fndfyda by< f.dia we;s bkaOk iykdOdr ,nd 
fokjdg jvd, ëjrhskag wNHka;r ãi,a tkaðka ñ,§ .ekSu i|yd wdOdr iemhSu uQ,H wdOdr 
fhdackd l%uj, wruqK úh hq;=hs.

uE;la jk ;=reu, wvq bkaOk ñ, f,dj mqrd ëjr fndaÜgq j, tkaðka n,h jeä lsÍfï 
m%jK;djla Èßu;a lrk ,o w;r úfYaIfhka ixj¾ê; rgj, by< jegqma ksid bkaOk msßjeh 
iuia; fufyhqï msßjefhka l=vd fldgila úh. tkaðka n,h f;dard.ekSu fndfyda 
úg wfkl=;a ëjrhskag jvd ;rula fõ.j;a fndaÜgqjla ;sîfï f.!rjh iy ;;a;ajh jeks 
w;d¾lsl fya;= u; mokï j isÿúh. fõ.hg we;s ;r`.ldÍ;ajh ieu;eku ;sfnk fohls.

fndfyda ëjr hd;%d i|yd .s,afkÜ iy f¾Ld jeks ksIal%Sh ëjr wdïmkak Ndú;d jk w;r,
fg%da,¾ hd;%d i|yd bkaOk b;=reï lsÍu m%pd,lfha, fg%da,a fodrj,a iy oef,ys fjkia lsÍï fyda, 
ta fjkqjg, hq., fg%da,sx fyda fvkaud¾l fihskska jeks uiqka we,a,Sfï l%uj,g fjkia lsÍu u.ska 
,nd .; hq;=hs.
 
fuu w;afmd; m%Odk jYfhka mehg kdúl ie;mqï 10 la olajd úia:dmk fõ.hlska 
l%shd;aul jk fndaÜgq iïnkaOfhka lghq;= lrhs. mehg kdúl ie;mqï 10 g jvd fõ.h jeä lsÍu 
idOdrŒlrKh l< yelafla jeä uiqka m%udKhla we,a,Sfuka mu‚. WodyrKhla f,i, gQkd uiqka 
i|yd fg%da,¾ lsÍug kï fõ.fhka .uka lrk gQkd u;aiH iuQyh fj; <Õd ùug iu;a fõ.hla 
;sîu w;HjYH fõ.

bkaOk b;sß lsÍfï wjia:dj jeäfhkau mj;skafka kj fndaÜgqjla ie,iqï lsÍfï§h; 
tkaðu fndaÜgqfõ m%udKhg yd nrg .,md, úYd, úIalïNhla we;s, wvq N%uK m%pd,lhla 
f;dard .; yels w;r wju m%;sfrdaOhla ,nd fok mßÈ nf`oys yevh ks¾udKh l< yelsh.  
bkaOk b;sß lr .ekSug fiajd fõ.h wvq lsÍug jvd fyd| l%uhla fkdue;. tfiau, 
fg%da,¾ hd;%dj,g ëjr hd;%d weof.k hdug by< tkaðka n,hla wjYH jqjo, uiqka 
we,a,Sfï m%foaYj,g iy bka msg;g .uka lsÍfï fõ.h wvq l< yelsh.
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ãi,a bkaOk, fmg%,a iy N+ñf;,a ksIamdokh lrkq ,nkafka fndrf;,a msßmyÿ lsÍfuks. 
ëjrhska i|yd fuu bkaOkj, ñ, .Kka nÿ fyda iykdOdr i|yd ilia lrk ,o fndrf;,a ñ, 
wkq.ukh lrkq we;.
 
fi!È wrdìh ^,Sgrhlg US$0.15& jeks by< iykdOdr we;s rgj, isg fkda¾fõ jeks ^2010 
fkdjeïn¾ udifha§ ,Sgrhlg US$1.50& jeks by< nÿ wh lrk rgj,a olajd ëjrhska úiska 
f.jk ,o ãi,a bkaOk ñ, f,dj mqrd úYd, fjkila fmkakqï lrhs.
 
1990 iy 2005 w;r jir 15 ;=< bkaOk ñ, wvq jQ w;r, tuÕska wê n,e;s tkaðka Ndú;h, uiqka 
we,a,Sfï l%uhla f,i fg%da,a lsÍu iy gQkd uiqka jeks by< jákdlula we;s úfYaIka i|yd ÿr 
neyer ëjr hd;%d l%shd;aul lsÍu Èßu;a úh.
 
kuq;a 2008 § bkaOk ñ, úYd, f,i jeä úh. th miqj my; jeà we;;a fï jk úg th 
kej;;a by< hñka mj;s. ixj¾Okh fjñka mj;sk rgj, bkaOk i|yd we;s b,a¨‍u jeäùu 
iy kj f;,a ksê fkdue;slu fya;=fjka bkaOk msßjeh by< hdula wfmalaId flf¾. 
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foaY.=‚l úm¾hdi 

.,a wÕ=re oykfhka n,h Wmojk úÿ,s n,d.dr fyda fudag¾ r:, g%la r:, keõ 
iy ëjr fndaÜgq j, tkaðka j,ska ksl=;a jk msgdr jdhq j,g Co2 iy NOx jeks 
yß;d.dr jdhq we;=<;a fõ.  yß;d.dr jdhq oekgu;a Nhdkl f,i WIaK;ajh 
by< hdug fya;= ù we;. WIaK;ajh by< hdu uqyqfoa Ôjhg n,mdk w;r uqyqÿ 
uÜgu by< hdug fya;= fõ.  fjr< wdY%s;j fjfik ëjrhska m%:ufhka mSvdjg 
m;a jkq we;.  

by< hk bkaOk ñ, iEu úgu ud¿ ñ, by< oeófuka mshjd .; fkdyel.
oeka bkaOk b;sß lsÍfï l%u fidhd ne,Sug ld,hhs.

• bkaOk b;sßh ëjrhdg m%fhdackj;a fõ. 
• bkaOk b;=reï mdßfNda.slhdg m%;s,dN w;afõ. 
• bkaOk b;=reï foaY.=Khg jdisodhl jkq we;. 

1 f;,a ner,hla
weußlka .e¨‍ï 42 } 159 ,Sg¾

fndr f;,a ner,hl f,dal fj<|m<

bkaOk msßjeh 
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ud¿ w,a,d mdßfNda.slhd fj; f.k tau i|yd wjYH Yla;s 
m%udKh fndfyda foa u; r|d mj;S. 

wo ëjr l¾udka;fha Ndú;d jk Yla;sfhka jeä m%udKhla øj bkaOk 
wdldrfhka jk neúka fuu w;afmdf;a§ n,Yla;s mßfNdackh uekSfï 

ñkqula f,i ãi,a bkaOk ,Sg¾ Ndú;d lrkq ,efí.  
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u;aiHhska
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wod< ia:dkhg 
hdu iy tau
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hdu iy tau

u;aiHh wdïmkak
f.k tau

mdßfNda.slhka fj;
f.k tau

ieliqu
Freezer

Ice

ICED
or

FROZEN

ld¾ñlrKhg fmr wjêh ld¾ñl n,h

ñksia n,h fyda ysref.a n,h
ãi,a bkaOk fgdka tllg

,Ssg¾ 100 - 3000

ñksia n,h fyda iq<`. tkaðka n,h

ñksia n,h

ysre t<sfhka úh<Su, ÿï .eiSu, ¨Kq oeóu

hdka;%sl n,h

whsia j, oeóu

fndaÜgq, i;aj fyda ñksia n,fhka g%la, fndaÜgqj, ÿïßh fyda .=jka hdkd u`.ska

u;aiHhka we,a,Sfï§ Ndú;d jk Yla;sh



4

mj;ajd.; yels uiqka we,a,Sfï l%uj, § wêl f,i uiqka we,a,Su j<lajk w;r tu ksid 
u;aiH mrïmrd .Kkdjla mqrdjg jeämqr uiqka we,a,sh yels ùu ikd: lrhs.

wêl f,i uiqka we,a,Su iy ÿ¾j, l<ukdlrKh ms<sn| isoaêhla

wêl f,i uiqka we,a,Su je,elaùu ëjrhskaf.au hym; Wfoid fõ. 
wêl f,i uiqka we,a,Su je<elaùu kshdukh yryd úúO wdldrj,ska bgq l< yel.

fyd`o u;aiHh ck.ykhla

tla ixpdrhl § w,a,d .; yels uiqka m%udKh by< fõ.bkaOk mßfNdackh fkdlrhs.

ud`M fgdka - 01 ãi,a ,Sg¾ 200

tla ixpdrhl § w,a,d .; yels uiqka m%udKh wvqfõ. ud`M fiùug bkaOk iy ld,h jehfõ.

ÿ¾j, u;aiHh ck.ykhla ud`M fgdka - 01 ãi,a ,Sg¾ 400

• wNsckkfha§ uiqka wdrlaId lsÍu i|yd uiqka we,a,Sug bv fkdfok ld,hla jif¾§ kï 
lrkak.  

• wjir § we;s ëjr wdïmkak j¾.h kshdukh lrkak. .s,afkÜ iy fg%da,a i|yd oe,a m%udKfha 
iSudjka ilikak.  

• tla tla fndaÜgqjlg w,a,d .ekSug wjir § we;s uiqka m%udKh kshdukh lrkak.
• we;eï m%foaYj, uiqka we,a,Su ksYaÑ; m%udKfha fndaÜgqjlg fyda tkaðka fkdue;s fndaÜgqj,g 

iSud lrkak.
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ksõ*jqkaâ,kaâg Tífnka jQ ëjr l%Svdx.
Kh f,dalfha Okj;au  fldaâ   uiqka  we,a,Sfï 
ia:dk w;ßka tlla jQ ëjr l%Svdx.Khla 
úh. uiqka   we,a,Sfï l%uh uq,ska yeisrùï 
l%uhg iy l=vd Tre me§fï fndaÜgq j,ska 
È.= ,hsksx lsÍu uÕska isÿjQ jQ w;r tuÕska 
hd;%d lrk uõ fk!ldjlg w,a,d.;a uiqka 
,nd §u isÿlrk ,È. 1960 .Kkaj,§ 
kùk u;aiH fiùfï WmlrK iys; úYd, 
l¾udka;Yd,d úiska fg%da,¾ hd;%d y÷kajd 
ÿka w;r uiqka we,a,Su fgdka 800,000 muK 
olajd jeä úh. mj;sk u;aiH iïm;g 
fuu by< hdu mj;ajd .; fkdyels nj 
jgyd.kakd úg th m%udo jeä ù ;snqKq  
w;r, ish¨‍ uiqka we,a,Su keje;aùug 
isÿ úh. jir 20l miqù;a ;ju;a u;aiH 
iïm; h:d ;;a;ajhg m;aj ke;. 
^yekika - 2008&.  



5 bkaOk ld¾hCIu;djh 

bkaOk ld¾hlaIu;dj } ud¿ fgdka 1 la f.dvnEu i|yd Ndú;d lrk bkaOk m%udKh

�
�
�
�

�

f.dvnEug wjYH ãi,a bkaOk ,Sg¾ 1 fgdka } ud¿ lsf,da.%Eï 1000 ^iÔù nr&

ud¿ we,a,Sfï fndaÜgq fufyhqï j, Ndú;d jk bkaOk } ëjr l¾udka;fha m%Odk n,Yla;s Ndú;h
Ôjk pl% n,Yla;s úYaf,aIKh ̂ LCA& fmkakqï lrkafka fndaÜgqjla ;ekSfï§ Ndú;d lrk Yla;sh fndaÜgqj 
l%shd;aul lsÍfï§ Ndú;d lrk bkaOk yd ii|k úg ie,lsh hq;= fkdjk njhs. oej iy jdfka bÈlsÍï 
j,g idfmalaIj fndaÜgqjla ;ekSfï§ we¨‍ñkshï, *hsn¾ Yla;su;a lrk ,o ma,diaála ^FRP& iy 
ma,hsjqâ jeks ieye,a¨‍ øjH Ndú;d lsÍu iïm%odhsl nrg idfmalaIj nf|a nr ieye,a¨‍ lrk ksid fndaÜgqjla 

l%shd;aul lsÍfï§ iq¿ n,Yla;s b;sßhla we;s l< yelsh. ^Wm.%ka:h 1 n,kak&

.=jka m%jdykh

.=jka m%jdykh u`.ska iïmQ¾K n,Yla;s Ndú;h úYd, jYfhka by< oukq we;. fkda¾fõ isg cmdkh 
olajd whsia iys; ieuka u;aiH m%jdykfha§ ud¿ fgdka tllg ãi,a bkaOk ,Sg¾ 3600 lg iudk Yla;shla 
Ndú;d lrk w;r fkda¾fõ isg cmdkhg nyd¨‍ï fk!ldjlska YS; l< ieuka u;aiH m%jdykh i|yd ud¿ 
fgdka tllg ,Sg¾ 390 la Ndú;d lrhs. ^Winther et al., 2009& 

ner,hla } ,Sg¾ 200

m¾ia fihskska 
uÜá W;=re 
kef.kysr 

w;a,dka;slh
,Sgr - 100 

m¾ia fihskska 
gQkd meis*sla 

id.rh 
,Sg¾ - 1500

.s,afkÜ 
fldâ uiqka 
whsia,ka;h 
120 - ,Sg¾

.s,afkÜ ieuka 
uiqka W;=re 
kef.kysr 

meis*sla id.rh 
,Sg¾ - 810 

f,dka.a,hskska 
fldâ uiqka 
whsia,ka;h
 ,Sg¾ - 230

fg%d,ska fldâ 
uiqka 
W;=re 

w;a,dka;slh 
,Sg¾ - 530

fg%d,ska biaika 
ksß;È. 

meis*ska id.rh 
,Sg¾ - 3000 

f,dka.a,hskska 
gQkd uiqka 

meis*sla id.rh
,Sg¾ - 2200

Source: Tyedemers, 2004; Arason, 2002.

bkaOk mßfNdackh fndfyda fihska fjkia jk w;r th w,a,d .kakd ud¿ fj<|fmdf,a 
,nd .; yels ñ,g idfmalaI fõ. by< fj<|m, ñ,la kshu lrk biaika iy gQkd jeks 
iïm;a i|yd uiqka we,a,Su by< bkaOk mßfNdackhla Èß.kajhs. ksoiqkla jYfhka, by< 
ñ,la ,nd .kakd biaika iy gQkd i|yd fg%da,a lsÍu i|yd, f,daka.a,hsk¾ iy m¾ia fihs
k¾ia hd;%d ;uka mgka.;a ;ek isg ëjr m%foaYhg fndfyda ÿr .uka lrñka fndfyda 
bkaOk Ndú;d lrhs.

fj<|fmdf,a wvq ñ,g ,efnk yqre,a,ka jeks iïm;a i|yd uiqka we,a,Su i|yd, m¾ia 

fihsk¾ia jeks l%uhla Ndú;d lrk úg th wvq bkaOk mßfNdackhla isÿ lrhs.
fj<|fmdf,a uOHu ñ,la ,nd .kakd fldaâ jeks iïm;a i|yd uiqka we,a,Su, fg%da,sx .sh¾ 
j,g jvd .s,afkÜ iy È.= f¾Ld jeks iaÓ;sl wdïmkak Ndú;d lrk úg wvq bkaOk 

mßfNdackhla jehfõ.
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bkaOk Ndú;h - .s,afkg¾ fyda f,daka.a,hsk¾ 
fndfyda bkaOk Ndú;d lrkqfha ëjr ìï fj; iy bka msg;g .uka lsÍughs. 
ksIal%Sh ëjr wdïmkak ieliSu iy weof.k hdu ñksia n,fhka fyda hdka;%sl fyda 
yhsfv%d,sla lmams iuÕ wvq tkaðka n,hlska l< yelshs.

bkaOk b;sß lr .ekSug, 
• fiajd fõ.h wvq lrkak.
• n| wmsßisÿ fkdù ;nd .kak.
• by< .sh¾ wvq lsÍula iy ld¾hlaIu m%pd,lhla Ndú;d lrkak.
• fmg%,a wjqÜfndaâ tkaðul isg ãi,a tkaðulg udreùu.

yEkaâ,hska

my< f,dka.a,hska 

  my< .s,afkÜ 

    ä%*aÜ .s,afkÜ 

ä%*aÜ f,dak.a,hska

b
k
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k
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h

ld,h

uiqka w,a,k 
ia:dkhg

hdu

jrdhg
hdu

uiqka w,a,k 
wdïmkak 

weof.k hdu

uiqka 
we,a,Sfï 
wdïmkak 
ieliSu

/£isàu

Ys;lrK hkaf;%damlrK ^;sfíkï&

bkaOk mßfNdackh  - ksIal%Sh ëjr l%u 



7 bkaOk Ndú;h - l%shdldÍ uiqka we,a,Sfï l%u 

fg%d,a lsÍu 
bkaOk .uka ìuka hdug fukau uiqka 
we,a,Sugo Ndú;d lrhs.
bkaOk b;sß lr .ekSug,
•  ãi,a tkaðulg udre jkak.
•  fiajd fõ.h wvq lrkak. ^wêl fõ.hla  
    wjYH gQkd uiqka we,a,Sfï§ yer& 

•  n| wmsßisÿ fkdù ;nd .kak.
•  by< .sh¾ wvq lsÍfï moaO;shla iy 
úYd, úIalïNhla we;s m%pd,lhla ia:dmkh 
lrkak.   

m¾ia fihskska uiqka we,a,Sfï l%uh 

fndfyda bkaOk Ndú;d lrkq ,nkafka uiqka 
we,a,Sug hdfï§ iy ud¿ fiùfï§h.

bkaOk b;sß lr .ekSug,
• fiajd fõ.h wvq lrkak.

• Wiia .Kfha ud¿ fidhd .ekSfï WmlrK 
ia:dmkh lrkak.

• n| wmsßisÿ fkdù ;nd .kak.

• by< .sh¾ wvq lsÍfï moaO;shla iy úYd, 
úIalïNhla we;s m%pd,lhla ia:dmkh 
lrkak.

fg%d,skA 
fndfydauhla bkaOk Ndú;d lrkqfha fg%da,a m;=f,a 
^my< fg%da,sx& fyda my<ska ^fm,ðla fg%da,sx& 
weof.k hdughs. uiqka we,a,Sfï ia:dk fj; iy 
bka msg;g hk úg jeh lrk n,h wvq lsÍu 
bkaOk b;sß lrhs.

bkaOk b;sß lr .ekSug,

• fg%da,a iy fg%da,a mqjre fjkia lrkak.

• mj;sk by<u .sh¾ wvq lsÍfï moaO;sh  iy   
m%pd,l fkdi,hla iys; úYd, úIalïNhla 
we;s m%pd,lhla ia:dmkh lrkak. ^msgqmi 
újrh u; mokïj& 

• Wiia .Kfha ud¿ fiùfï WmlrK ia:dmkh 
lrkak. 

• fg%d,ska fyda vEksIa fihskska hq., lrñka uiqka 
we,a,Sfï l%uh fjkia lsÍula i,ld n,kak.
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bkaOk Ndú;h - m¾ia fihskska lsÍu
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uiqka fiùu jrdhg hdu

fg%da,ska lsÍu i|yd
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bkaOk Ndú;h
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8 fõ.h - bkaOk mßfNdackfha jeo.;au idOlh

my; i|yka ,laIK iys; fndaÜgqjl kdúl ie;mqug uksk ,o bkaOk mßfNdackh 
rEm igyfka oelafõ( 

     iuia; È. } 10.35 m     úia:dmkh } fgdka 6.3  ia:dms; n,h } 370 hp 

rEm igyfka yß; m%foaYh Bkshd úia:dmk fõ.h fmkakqï lrhs. tu fõ.fha§ fndaÜgqj 
kdúl ie;mqug idfmalaIj wvq bkaOk mßfNdackhlska l%shd;aul fõ. w¾O ie,iqï lsÍfï 
fõ.fha § bkaOk mßfNdackh fõ.fhka jeäfõ. ie,iqï lsÍfï fõ.fha §, fndaÜgqj j.=fõ 
zb,smamSuz blaujd f.dia iïmQ¾K ie,eiaug hk úg bkaOk mßfNdackh uq,skau my; 
jefgkq we;s w;r miqj kej; jeä fõ. fuu wjia:dfõ§, fyd|u ie,iqï fõ.h mehg 
kdúl ie;mqï 23 ls. ie,iqï lsÍfï fõ.h hqla;s iy.; jkafka ld,h u; úhou 
jeä jk úg, b;sß lrk ld,h ksid uiqka we,a,Sfï ld,h jeä l< yels úg fyda 
gQkd jeks fõ.fhka .uka lrk ud¿ iuQyhka we,a,Su i|yd fg%d,a lrk úg mu‚. 

fndfyda ëjr l%u i|yd Ndú;d lrk uq¿ bkaOk m%udKfhka m%Odk fldgila jehjkafka ëjr 
ìï fj; iy bka msg;g hdughs.

jH;sf¾lh ( 
fndfyda fg%da,¾ hd;%d i|yd, Ndú;d lrk bkaOk j,ska m%Odk fldgila fg%da,a we§u 

i|yd jeh fõ. 

uqyqfoa fõ.h mehg kdúl ie;mqï j,ska ukskq ,efí ^knot& ( 
1 knot } mehlg kdúl ie;mqï ^kdúl ie;mqu& 1 } mehlg kdúl ie;mqï óg¾ 

bkaOk ld¾hlaIu;dj ukskq ,nkafka tla kdúl ie;mqu ^nautical mile& .uka lsÍug 
wjYH bkaOk ,Sg¾ .Kk u.sks.
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9 fõ.h wvq lsÍu

bkaOk b;sßlsÍï .Kkh lsÍu i|yd Ndú;d lsÍug 
ysia j.=jla i|yd Wm.%ka:h 3 n,kak.

fõ.h wvq lsÍu bkaOk b;sß lsÍu
i|yd myiqu iy M,odhS l%uhls.

ëjr N+ñhg iy bka msg;g .uka lsÍfï§ 
bkaOk ld¾hlaIu;djfha fyd|u ñkqu jkafka 
kdúl ie;mqug bkaOk mßfNdackhhs.

bkaOk mßfNdack WmlrKhla uÕska bkaOk 
mßfNdackh ,Sg¾$meh fyda .e¨‍ï$meh ;=< ukskq 
,nhs. GPS tllg iïnkaO jQ úg, th kdúl ie;mqï 
tllg ,Sg¾ fyda .e¨‍ï f,i fmkaúh yels ãi,a 
tkaðula i|yd tkaðug bkaOk .,dhdu iy 
bkafclag¾ j,ska gexlshg wdmiq tk bkaOk hk 
folu ueksh hq;=hs. 

tkaðka gefldaógrh msßueiqïodhSu bkaOk b;sß lsÍfï WmlrKh fõ

ksYaÑ; fndaÜgqjla i|yd, flfkl=g Wm.%ka:h 
2 ys fmkajd we;s mßÈ zf.or idok ,oz bkaOk 
mßfNdack ógrhla Ndú;d l< yels w;r 
GPS Ndú;fhka úúO fõ.hkaf.ka yS§ 
kdúl ie;mqula i|yd bkaOk mßfNdackh 
.Kkh l< yelsh. túg úúO tkaðka N%uK
ixLHdjka ys bkaOk mßfNdackh fmkajk 
j.=jla iEÈh yel. 

flfia fj;;a, tkaðfï N%uK .Kk wvq lsÍu 
fndaÜgqfõ fõ.h o wvq lrhs. ienE bkaOk b;sßh 
fidhd .ekSu i|yd, Tn fndaÜgqfõ fõ.h ueksh 
hq;= w;r kdúl ie;mqu i|yd bkaOk mßfNdackh 
.Kkh l< hq;=h ( 

bkaOk mßfNdackh i|yd ñkqï 
WmlrKhla b;d fyd| wdfhdackhls. 

 

bkaOk b;=reï fndaÜgqfõ úYd,;ajh iy j¾.h 
iy tkaðfï n,h u; r|d mj;s. 

tkaðka gefldaógrh iy GPS Ndú;d lsÍfuka, 
tkaðfï ñks;a;=jg N%uK .Kk wvq lsÍfuka Tn 
fldmuK bkaOk b;sß lrkjdoehs Tng ;lafiare 
l< yelsh. 

,Sg¾$kdúl ie;mqï = 
mehg bkaOk mßfNdackh ^mehg ,Sg¾&

mehg kdúl ie;mqï j,ska fndaÜgqfõ fõ.h

fuh bkaOk m%jdy uekSfï WmlrKhls

0

20 30

rpm x 100

40

11503

3 000 rpm
Wmßu fõ.h

bkaOk
b;sßh 40]

ñks;a;=jg jg .Kk
wvqlsÍu 20] 

2 400 rpm 2 700 rpm
3 000 rpm

bkaOk
b;sßh 20]

ñks;a;=jg jg .Kk
wvqlsÍu 10] 

bkaOk
kdia;sh 

Wmßu fõ.h

fuu GPS Wmdx.h takaðfï 
úúO ñks;a;=jg jg .Kka j,§ 
fndaÜgqfõ fõ.h ,ndfokq we;.
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is,aj¾ *sIa 
• fndaÜgqfõ È.     }    óg¾ 9 ^wä 30& 
• fiajd úia:dmkh ( 5000 kg  }    fgdka 5 ^w¾O Ndrh& 
• tkaðu ( m%ldYs; m;=j< n,h  }    ñks;a;=jg N%uK 3000yS§ ^ISO 8665& 31 hp  

          ^23 kW& l wLKav rdcldß m;=j< n,hla 

01. m%pd,l m;=j< n,h

m%ldYs; n,h ñks;a;=jg N%uK 3000§ 31 hp fõ. fuh ukskq ,nkafka fi,aishia wxYl 20 l jdhq 
WIaK;ajhl§ iy 60] l wd¾ø;djhl§ hs. fndaÜgqj wêl WIaK;ajh iy wd¾ø;djh iys; ksj¾;k 
l,dmfha l%shd;aul jk w;r fuh weia;fïka;= .; n,fha  6] l mdvqjla ,nd fokq we;s tkaðfï Wmßu 
ienE n,h( ñks;a;=jg N%uK 3000 § 0.94 x 31 = 29 hp fõ.
 
tkaðfï ñks;a;=jg N%uK .Kk wvq jk úg, tkaðfï n,h m%pd,l n,h i|yd we;ss jl%h wkq.ukh 
lrhs. m%pd,l n,h wdikak jYfhka ñks;a;=jg N%uK .Kkg wkqj f,i fjkia fõ. 3000 ñks;a;=jg 
N%uK § tkaðu n,h } m%pd,l n,h } 29 hp. wms ñks;a;=jg N%uK .Kk 10] lska 2700 ñks;a;=jg 
N%uK olajd wvq l<fyd;a, tkaðu n,h } m%dpd,l n,h } 0.73 x 29 hp } 21 hp njg m;afõ. wms tkaðu 
ñks;a;=jg N%uK ;jÿrg;a 20] lska 2400 ñks;a;=jg N%uK olajd wvq l<fyd;a, tkaðu n,h } m%pd,l 
n,h } 0.51 x 29  = 15 hp. tkaðu ñks;a;=jg N%uK 20] wvq lsÍfuka wm tkaðfï n,h 50] lska muK 
wvq lr we;s w;r tuÕska bkaOk mßfNdackh 50] lska muK wvq lr we;. 

02. ñkqï

idudkH iq<x iy r< iys; idudkH fiajd ;;aj hgf;a iy Èh hg n| u; iuyr wmsßisÿ lsÍï 
we;ehs i<ld isÿ lrkq ,efí. fndaÜgqj idudkH fiajd nrlska mgjd we;.tkaðfï ñks;a;=jg 
N%uK .Kk tkaðu gefldaógrfhka jd¾;d fõ.  fndaÜgqfõ fõ.h GPS Ndú;fhka ukskq ,efí.

umeh 12la ä%*aÜfkÜ ud¿ we,a,S
ieliSu iy weof.k hdu 

tkaðu mehg kdúl ie;mqï 
4§ lrkq ,nhs'
meh 3} ,Sg¾ 6

.uklg uq¿ ÿr } kdúl ie;mqï 40

ud¿ w,a,k ia:dkhg ÿr } k
djl ie;mqï 20

 iuia; È. : L =9.0 m (30 ft)H

c, ud¾.fha È.: L = 8.0 m (26 ft)WL

WodyrKh ( fõ.h wvq lsÍfuka bkaOk b;sß lsÍu 

03. bkaOk b;sßh .Kkh lsÍu

idlal= le,alshqf,agrh iuÕ .Kkh lsÍï isÿ lrkq ,nk w;r Wm.%ka:h 3ys oelafjk j.=j 
Ndú;d lsÍu m%dfhda.sl fõ. tkaðka udÈ,sh iy tkaðfï ñks;a;=jg N%uK .Kk wkqj hp tlla 
i|yd bkaOk mßfNdackh fjkia fõ. kuq;a fuu wjia:dfõ§ hp tllg ,Sg¾ 0.25 l ia:djr 
w.hla Ndú;d fõ. bkaOk b;sßlsÍï .Kkh lsÍu i|yd Ndú;d lsÍug ysia j.=jla i|yd 
Wm.%ka:h 3 n,kak.
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m%Odk m%Yakh kï;

tla ixpdrhlg tl;=jk wu;r ld,hg idfmaCIj bkaOk b;=rej jákjdo@ 

fuu m%Yakhg ms<s;=r fndfyda idOl u; r|d mj;skq we;.

• ld¾h uKav, msßjeh we;=¿j ëjr pdßldjl uq¿ msßjehg idfmalaIj bkaOk msßjeh 
fldmuKo? hkak u; bkaOk msßjeh uq¿ msßjefhka úYd, fldgila jk úg, bkaOk  
b;sß lsÍug oeä fm<Uùula we;s jk w;r by; m%Yakhg ms<s;=r Tõ jkq we;. jegqma    
yd ud¿ ñ, wvq ixj¾Okh fjñka mj;sk rgj, fuh fndfyda úg isÿ fõ.

• mehg kdúl ie;mqï 7.1 l fõ.hlska wu;r uiqka we,a,Sfï ld,h wu;r uiqka 
we,a,Sug WmldÍ fõo hkak, iy Bg wjYH wu;r bkaOk ,Sg¾ 17 i|yd jk uqo, f.jkq 
,efnkafkao? thska hk lreK.

• mehlg fmr jrdhg meñŒfuka ud¿ i|yd jvd fyd| ñ,la ,efío? hkak iy wu;r 
bkaOk j,go f.jkafka? thska hk ldrKh. 

l=vd tkaðulska kej; n,.ekaùu 

fndfyda ëjr fndaÜgqj,g fmdÿ f,i, is,aj¾ *sIa i;=j wvq bkaOk mßfNdackhg bv  
fkdue;s ;rï n,j;a tkaðula we;. óg¾ 8 l c, ud¾. È.la iy fgdka 5 l fiajd 
úia:dmkhla iys; fndaÜgqjlg 18 hp m%ldYs; wLKav tkaðka rdcldß n,hla ;sîu 
iy tkaðu mehg kdúl ie;mqï 6 l fiajd fõ.hlska 13 hp fiajd n,hlska l%shd lsÍu 
ks¾foaY flf¾. ^n,kak j.=j 2, msgqj 28&. tkaðu m%;sia:dmkh lsÍug ld,h 
meñ‚ úg, .sh¾ fmÜáfha we;s úYd,;u wvq lsÍfï moaO;sh iy mj;sk bv 
m%udKhg iß,k mßÈ ks¾udKh lr we;s m%pd,lhla Ndú;d lrñka 18 hp muK 
tkaðula f;dard .; hq;=h. fuh wdfhdackh iy bkaOk msßjeh b;sß lrhs.

Wmßu fõ.h
ñks;a;=jg jg 3000 

mehg kdúl ie;mqï 7'1 

0'9 x Wmßu ñks;a;=jg 
jg 2700 

mehg kdúl ie;mqï 6'7

bkaOk
mßfNdackh 

ixpdrh lsÍu 

,Sg¾ 9 

,Sg¾ 17

bkaOk b;sßh

,Sg¾ 23

uiqka we,a,Su

.;jk ld,h

meh 5 
ñks;a;= 40

ñks;a;= 25

( uiqka we,a,Sug hk tla pdßldjg hk bkaOk m%udKh uekSu i|yd Wm.%ka:h 3 n,kak ) 

ixpdrh lsÍu 

uiqka we,a,Su

0'8 x Wmßu ñks;a;=jg 
jg 2400 

mehg kdúl ie;mqï 6'2

0'7 x Wmßu ñks;a;=jg 
jg 2100 

mehg kdúl ie;mqï 5'5

,Sg¾ 47

ñks;a;= 50
wu;r ld,h

meh 1 
ñks;a;= 40

bkaOk b;sßlsÍï .Kkh lsÍu Wm.%ka:h 3 ys olajd we;.



12

j.=j 1 ( 
wvq bkaOk mßfNdackh i|yd c, ud¾.fha È. iy fiajd fõ.h 
wvq bkaOk mßfNdackh i|yd Tfí fndaÜgqfõ fiajd fõ.h 
fidhd .kak.
igyk (  fiajd fõ.h hkq iq<fÕa iy r<j, idudkH fiajd ;;a;ajh 
iy n| u; we;s iuyr wmsßisÿlï i|ydh. ikaiqka ld,.=Kh 
;=< iy msßisÿ Èh hg n|la iys;j, fndaÜgqj jeä fõ.hlska .uka 
lrkq we;.

is,aj¾ *sIa ys fõ.h mehg kdúl ie;mqï 6 isg 7 olajd jeä l< úg bkaOk mßfNdackh 
fo.=Khla muK fõ. ;j;a wdldrhlska lsjfyd;a, fndaÜgqj mehg kdúl ie;mqï 0 isg 6 olajd 
hk úg Ndú;d lrk bkaOk ;ruu th mehg kdúl ie;mqï 6 isg 7 olajd hoa§ Ndú;d lrhs. ta 
ukao@ fndaÜgqj c,h yryd .uka lrk úg c,fha m%;sfrdaOh wNsnjd hEug tkaðka n,h wjYH 
fõ. m%;sfrdaOh m%Odk jYfhka my; i|yka idOl ksid we;sfõ.

>¾IKh 
fndaÜgqj .uka lrhs, kuq;a c,h ksi,j mj;s. Tn fïihl u;=msg Èf.a Tfí w; f.k hk úg 

fuka fuh n| u;=msg iy c,h w;r >¾IKhla we;s lrhs. >¾IKh wvq lsÍu i|yd fndaÜgqfõ 
Èh hg fldgi u;=msg yels ;rï iqug úh hq;=h. th je,s lvodis fuka r¿ kï fyda B<Õ 
fldgfia fmkajd we;s mßÈ fndfyda wmsßisÿlï we;s kï, th by< >¾IK m%;sfrdaOhla we;s 
lrhs. fndaÜgqfõ fõ.h mehg kdúl ie;mqï 6 isg 7 olajd jeä jk úg, >¾IK m%;sfrdaOh 35] 

;rx. iE§u
c,h yryd .uka lrk fndaÜgqjla r< we;s lrhs. ;rx. ks¾udKh lsÍug, n,h wjYH fõ. Tn 
is,aj¾ *sIa kejg ke. isáfha kï, fndaÜgqfõ fõ.h mehg kdúl ie;mqï 6 isg 7 olajd jeä jQ 
úg we;s jQ r<j, Wi úYd, f,i jeä ùu Tng meyeÈ,sj oel.; yels jkq we;. fndaÜgqfõ 
fõ.h mehg kdúl ie;mqï 6 isg 7 olajd jeä jQ úg ;rx. iE§fuka we;s jk m%;sfrdaOh 
fo.=Khla ^180]& jeä úh. tneúka mehg kdúl ie;mqï 6 isg 7 olajd fõ.h jeä lsÍfï§ 
bkaOk mßfNdackh úYd, f,i jeäùu i|yd m%Odk meyeÈ,s lsÍu fuhhs. 

fndaÜgqjl ;rx. m%;sfrdaOh fndaÜgqfõ fõ.h iy c, ud¾.fha È.g iïnkaO nj tx.,ka;fha 
úoHd{fhl= jk *%jqâ fidhd .;af;ah. fuu iïnkaO;djh m%ldY lsÍu i|yd Tyq úiska ilia 
lrk ,o úoHd;aul kshuh f*%daâf.a kshuh fyda fõ.$È. wkqmd;h f,i ye¢kafõ. 

—is,aj¾ *sIa˜ c, ud¾.fha È. } óg¾ 8    √8 = 2.8 
mehg kdúl ie;mqï 6 § , bkaOk b;sß lsÍfï fõ.h } 
6/2’8 = 2’1 
mehg kdúl ie;mqï 7 § , bkaOk b;sß lsÍfï fõ.h } 
7/2’8 = 2’5 

bkaOk b;sß lsÍfï fõ.h i|yd fõ.$È. wkqmd;h 

c, ud¾.fha È. óg¾ j,ska ukskq ,efí; 
fõ.h ^mehg kdúl ie;mqï& } 2.1 x √ c, ud¾.fha È. 
^m& 

wä j,ska ukskq ,nk c, ud¾.fha È.;
fõ.h ^mehg kdúl ie;mqï& } 1.20 x √ c, ud¾.fha 
È. ^wä& 

úYd,;u iy fõ.j;au u.S keõ mjd fõ.h$È. 
wkqmd;h } 2.1Ndú;d lr fmkajd we;s fõ.hg jvd jeä 
fõ.hlska .uka fkdlrkq we;.

c, m%;sfrdaOh  }  fõ.h$È. wkqmd;h  }  fõ.h ^mehg kdúl ie;mqï&

               √c, ud¾.fha È.

is,aj¾ *sIa

c, ud¾. È. = 8 m (26 ft)  

fiajd fõ.h = 6 knots  

c, ud¾. È. = 300 m (980 ft)

Wmßu fõ.h = 2.1 x   300 = 36 knots 

c, ud¾.fha os. fiajd fõ.h 

knotsm ft
5 16 4.7
6 20 5.1
7 23 5.6
8 26 6.0
9 30 6.3
10 33 6.6
11 36 7.0
12 39 7.3
13 43 7.6
14 46 7.9
15 49 8.1
16 52 8.4

 fndaÜgqjl c, ud¾.fha È. iy bkaOk b;sß lsÍfï fõ.h 
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bkaOk b;sß lsÍug wu;rj, fgdfrfvda jeks oej lk Ôùka úiska myr Èh yels ,S 
fndaÜgq i|yd fuu l%shd mámdáh úfYaIfhka jeo.;a fõ. ;U fndfyda id.r Ôùkag 
úIla jk w;r idïm%odhsl, r;= wmøjH m%;sfrdaë ;Ska; i|yd Ndú;d fõ. fuu j¾.fha 
;Ska; we¨‍ñkshï fndaÜgq u; Ndú;d fkdl< hq;= nj i,lkak. id.r Ôùkag ydkslr 
neúka Tribultyltin (TBT) wvx.= wmøjH m%;sfrdaë ;Ska; Ndú;d fkdl< hq;=hs. 
th fndfyda rgj, ;ykï lr we;. 

fij,, j,a me,Eá iy uÜá iuÕ n| wmsßisÿ ùu fndaÜgqjla ukao.dó lrhs.

ksj¾;k l,dmfha, n| wmsßisÿ ùu ksid 
bkaOk mßfNdackh jeäùu udihlg 
miqj 7] la úh yelsh. wmøjH m%;sfrdaë 
;Ska; Ndú;d fkdl<fyd;a jir Nd.hlg 
miq th 44] olajd by< hd yel. bkaOk 
b;sß lr .ekSu i|yd fndaÜgqfõ m;=, 
wmsßisÿ fkdù ;nd .; hq;=h.
l=vd fndaÜgq c,fhka msg;g f.k hd yels 
w;r, nqreiqjlska iSÍug yd msßisÿ lsÍfuka 
m;=, msßisÿ l< yelsh. È.= fõ,djla 
c,fha /£ isák úYd, fndaÜgq i|yd 
kshñ; ld, mrdihka ;=< wmøjH m%;sfrdaë 
;Ska; wdf,am l< hq;=h. 

iajhx-Tm kxjk úIîc kdYl ;Ska; 
hkq w¨‍;ska ixj¾Okh lrk ,o 
ksIamdokhls. ld,h;a iuÕ tajd iqug 
jk w;r jir folla olajd wmsßisÿ 
ùfuka idOdrK wdrlaIdjla thg ,nd 
Èh yelsh’ tajd idïm%odhsl wmøjH 
m%;sfrdaë ;Ska; j,g jvd ñ, wêl jk 
kuq;a iqug fndaÜgq m;=,la fya;=fjka 
b;sß jk bkaOk ksid iy ;Ska; 
wdrlaIKfha È.= wdhq ld,h  tu wu;r 
msßjeh idOdrŒlrKh l< yelsh.

 

m%pd,lh msßisÿj ;nd .kak. 
iuqø j¾Okfhka wdjrKh jQ 

m%pd,lhla fndaÜgqfõ fõ.h ie,lsh 
hq;= f,i wvq lsÍug iy bkaOk 

mßfNdackh jeä lsÍug fya;= fõ. 

Trial speed
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tkaðfï kejqï jd;h we;s njg j. n,d .kak 

Tn WKqiqï Èkl jd;dY%h fkdue;s ldurhl fjfyi
uykais ù jev lsÍug leu;so@ 

Tfí tkaðuo thg leu;s fkdjkq we;. thg oykh lsÍu 
i|yd kejqï jd;h hyñka  wjYH fõ. tkaðka ldurfha jd;h 
wêl f,i r;a jqjfyd;a tkaðu wvq n,hla ksmojk w;r 
bkaOk kdia;s lrhs.
ksjil fndfyda úg Wÿk u; úÿ,s mxldjla we;s w;r th 
ldurfhka WKqiqï jd;h Wrd .ks. WKqiqï jd;h msg;g weo 
oukq ,enqjfyd;a, msg; isg újD; lsÍï ;sfí kï kejqï jd;h 
iajhxlS%hj th m%;sia:dmkh lrhs. tu uQ,O¾uh fndaÜgqjlg 
wod< úh hq;=h. 
WKqiqï jd;h bj;a lrkafka flfiao? hkak m<uq m%Yakhhs. 
B<Õ m%Yakh jkafka msg; isg kejqï jd;h ,nd fokafka 
flfiao? hkakhs. 
tkaðka ldurh ;=<, WKqiqï jdhq kd,sldfõ jd ljq¿j by<g 
jkakg iy isis,a jd;h we;=,a jk ljq¿jg ÿßka msysgd ;sìh 
hq;=hs. úYd, tkaðka i|yd, WKqiqï jd;h Wrd .ekSu i|yd 
úÿ,s mxldjla ;sìh hq;=hs. tkaðka ksIamdolhskaf.a Wmfoia 
wkq.ukh lrkak. 
>¾u l,dmSh rgj,, jdhq kd, j, yrialv m%foaYh tkaðka 
n,fha wYajn, tallhlg ^hp& 
8 cm2 (kW g 10 cm2) úh hq;=h. yrialv m%foaYh iudk jk 
;dla jdhq kd,sldj,g úúO wdxYsl yevhka ;sìh yelsh. 

tkaðu ks;sm;d kv;a;= lrkak

f;,a (   f;,a iy f;,a fmryka fjkia lsÍu iïnkaOfhka tkaðka ksIamdolhskaf.a 
     ks¾foaY wkq.ukh lrkak.
bkaOk (   bkaOk fmdïm iy bkafclag¾ fyd| ;;a;ajfha ;nd .ekSu i|yd msßisÿ 
     bkaOk b;d jeo.;a fõ. bkaOk *s,agr ks;sm;d fjkia lr c, 
     fnÿïlrKhla Ndú;d lrkak.

lmdg (   ksIamdolhkaf.a ks¾foaYhkag wkqj lmdg ksIaldYk ilia lrkak.

jd;h we;=,a
ljq¿j

jd msgdr ljq¿j

bÈß fvla ljq¿j

óg¾ 12g wvq fndaÜgq
wju ñ,sóg¾ 450

óg¾ 12-24 fndaÜgq
wju ñ,sóg¾ 760 

ldKqj
;Ügqj

idudkH jd;h we;=,a ljq¿jla ^Æõr iuÕ&

D

1.25 x D

1.6 x D

0.3 x D

0.9 x D

we;=,a lõ,h

iïnkaO
n%elÜgqj
^w¿ mdg&

ld¾hlaIu jd msgdr ljq¿j

tkaðug fiajd iemhSu iy thg jd;h ,nd §u
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ñks;a;=jg N%uK .Kk wvq m%pd,lhla iy fkdi,a ixfhdackhla fg%da,sx fõ.h i|yd 
m%Yia; fõ. 

mehg kdúl ie;mqï 3-4 l fg%da,sx fõ.hlska, fyd|u bkaOk ld¾hlaIu;djh wvq 
ñks;a;=jg N%uK iys; m%pd,lhlska ,nd .; yelsh. ^thska woyia lrkafka úYd, 
wvq lsÍï moaO;shla we;s .sh¾ fmÜáhla ;sîu&. iy fg%da,sx fõ.h i|yd m%Yia; jk 
m%pd,l iy  fkdi,a ixfhdackhls. ksjerÈ fkdi,hla iy m%pd,lhlg mehg kdúl 
ie;mqï 3-4 l idudkH fg%da,sx fõ.hl§ 20] l bkaOk b;sßhla ,nd Èh yelsh. 
idudkHfhka ëjr N+ñhg iy bka msg;g hk úg fiajd fõ.fhys iq¿ wvqùula isÿjkq we;.

hq., fg%da,ska bkaOk b;sß lrhs. 
hq., fg%da,ska l%uh i|yd wdikak jYfhka tlu 
m%udKfha iy tlu n,hlska hq;a fndaÜgq folla wjYH 
fõ. hq., fg%da,sx u`.ska bkaOk b;sß jkafka hd;%d folg 
;ks fndaÜgqjlg jvd úYd, fg%da,a tlla weof.k hd 
yels ksid iy fg%da,a fodrj,aj, m%;sfrdaOh ke;s ù 
hk neúks. tlu wiajekakla iuÕ 40] olajd bkaOk 
b;sßhla jd¾;d ù we;.

fg%da,a tll m%;sfrdaOfha úYd, 
fldgila m;=, Èf.a we§ hkafka fg%da,a 
tl me;sÍug wjYH fg%da,a fodrj,a j, 
m%;sfrdaOh ksidh. fg%da,a fodrj,aj, 
kùk ie,iqu m%;sfrdaOh wvq lrkq 
we;. isyska iy Yla;su;a oe,a iys;j 
th m%;sks¾udKh lsÍu iy oe,a 
m%udKh jeä lsÍu ie,lsh hq;= bkaOk 
b;sßhla ,nd Èh yelsh.vEksIa fihskska 
hkq bkaOk b;sß lrk uiqka we,a,Sfï 
l%uhls. 

fndahdjla fndaÜgqfjka bj;g úis lrk w;r uq,a 
fjda¾mh tu fndahdj fj;ska bj;g hk w;r;=r 
fy<kq ,efí. fihskh iú lsÍfuka miqj fofjks 
fjda¾mho Ndú;d fõ. fndaÜgq l%shdlre kex.=rula ouk 
w;r, miqj tkaðfuka l%shd;aul jk ;Ügqfõ úkaphla 
Ndú;fhka we§u isÿ lrhs. fuu uiqka we,a,Sfï l%uh 
i|yd fg%da,ska i|yd jvd fnfyúka wvq tkaðka n,hla 
wjYH fõ.

úl,am bkaOk b;sßlsÍfï l%uhla jkafka my< 
fihskska fyda fvkaud¾l fihskska l%uh

fg%da,a fodrj,a iy kùk ie,iqula we;s 
oe,lska m%;sfrdaOh wvq lrkq we;.
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nyqÈk uiqka we,a,Su bkaOk b;sß lr uiqka jeä lrhs.
 iEu Èklu ëjr m%foaYhg wdmiq fkdf.dia Èk lsysmhla ëjr m%foaYfha /£ isàu 

bkaOk b;sß lr wiajekak jeä lrhs. flfia fj;;a, nyqÈk uiqka we,a,Su i|yd, 
w,a,d.;a uiqka whsia u; ;nd .; yels l=áhla iy ld¾h uKav,h i|yd myiqlï 
iys; mßjrKh l< u;aiH r|jkhla we;s fndaÜgqjla wjYH fõ.
 
fuu uiqka we,a,Sfï l%uh ÈhqKq lr we;s rglg Y%S ,xldj WodyrKhla imhhs. óg jir 
50 lg fmr Èk ud¿ we,a,Su muKla isÿ lrk ,§. gQkd i|yd úYd, oe,a ma,dú; oe,a 
uiqka we,a,Su FAO úiska y÷kajd fok ,o w;r bkamiq fndaÜgq rd;%sh mqrd uiqka we,a,Sug 
mgka .;af;dah. bkamiq Èk fol folla ;=kla mqrdjg fndaÜgq uqyqfoa isáhy. wo Y%S 
,xldfjka meñfKk ëjr fndaÜgq bkaÈhka id.rfha úYd, m%foaYhla mqrd l%shd;aul jk 
w;r i;s lsysmhla mqrd úysfok ëjr ixpdr isÿ lrhs. w,a,d .;a u;aiH wiajekak whsia 
u; ixrlaIKh lr ;nhs. 

uõ hd;%d fufyhqï u.ska w,a,d 
.ekSï jeä lsÍug, /lshd kv;a;= 
lsÍug iy bkaOk b;sß lr .; 
yel. uõ fk!ldjla l=vd ëjr 
fndaÜgq .Kkdjla /f.k hdug 
;rï úYd, jk w;r w,a,d.;a 
uiqka .nvd lr ;eîug 
myiqlïo   ld¾h  uKav,hg 
úfõl .ekSug myiqlï imhkq 
we;. fï wdldrfha fufyhqulg 
WodyrK jkafka ksõ*jqkaâ,kaâ, 
lekvdj iy .%Ska,ka;fha 
fjr<g Tífnka jQ fmdfydi;a 
fldâ iy yd,aueiafida ìïj, 
l,ska l%shd;aul jQëjr 
l¾udka;hhs. 

mD;=.d,fha, iamd[a[fha iy 
weußld tlai;a ckmofha isg 
hd;%d lrk uõ hd;%dj, ñksiqka 
60 la olajd msßila iy fvdaß 
kï l=vd me;,s m;=,a iys; 
fndaÜgq úYd, m%udKhla 
/f.k 
.shy. 

fvdaß hd;%d WoEik Èh;a 
lrk  ,o w;r fvdaß 
ld¾h uKav,h Èjd ld,f-
ha my< È.= f¾Ld iy w;a 
f¾Ldj iuÕ uiqka we,aÆy. 
ijia jrefõ, fvdaß ld¾h 
uKav,h uõ fk!ldj fj; 
wdmiq f.dia w,a,d .;a wiajekak 
bj;a l< w;r, fvdaß fndaÜgq 
kej; ujq fk!ldjg kxjk 
,os. ud¿ l,a ;nd .ekSu i|yd 
msßisÿ lr ¨‍Kq oud we;. ujq 
fndaÜgq udi yhla olajd ëjr 
N+ñfha /£ isáfhah.
 
fuu j¾.fha uõ keõ fufyhqu 
jir 50 lg fmr mD;=.Sis 
ëjrhska úiska isÿ lrk ,o 
w;r, ld¾h uKav, msßjeh 
jeäùu iy fg%da,¾ hd;%d 
iuÕ ;rÕldß;ajh ksid th 
wd¾Óluh jYfhka ,dNodhs 
fkdjk f;lau isÿ lrk ,os.

ëjr N+ñfha krl ojila ksid 

ld¾h uKav,h fvdaßj,ska 
Tre me§fï ndOl bj;a lr 
fvdaß wgla olajd by<g 
tlla we;=<; tl,ia lr 
f.dv.i;s. 
fvdaß ñksiqka tfll= fyda 
fofofkl=f.ka hq;a ld¾h 
uKav,hla /f.k .sh w;r 
yn,a .id fyda rej,a uÕska 
hd;%d lrk ,os. 

Ndú;d lrk ,o uiqka 
we,a,Sfï l%uh fldlal 600 la 
jQ È.= f¾Ldjla iy w;a 
f¾Ldjls. jï miska we;s 
Ñ;%fha, bÈßfha isák ñksid 
frda,rhla 
u; È.= f¾Ldjla weof.k hk 
w;r msgqmfiys isák ñksid 
úYd, fya,anÜ u;aiHhkaj 
fndaÜgqjg f.k hdug fmr 
urd ouhs. yn,a, l=U iy re-
j,a fndaÜgqfõ .nvd lr we;. 

miqìfï ujq kejla olakg 
,efí. ^ú,sh¾ia, 1962&.

uõ hd;%d fufyhqï bkaOk b;sß lrhs.

Source: A. Villiers, Of Ships and Men, 
1962

A Portuguese schooner, laden with salt, food and fishing 
stores, on the way to the Newfoundland fishing grounds
in 1958. Stacks of flat - bottomed.

nyqÈk uiqka we,a,Su iy uõhd;%d fufyhqï isÿ lsÍu 



17 wjqÜfndaâ tkaðka iy ãi,a tkaðka ixikaokh lsÍu 

msg; tkaðka iy ãi,a tkaðkaj, bkaOk mßfNdackh

2-iafg%dala fmg%,a fyda N+ñf;,a tkaðul bkaOk mßfNdackh tlu n,h we;s ãi,a 
tkaðula fuka fo.=Khla muK fõ. nr úia:dmkhka we;s fndaÜgq j, Ndú;d lrk wê n,e;s 

msg; tkaðka b;d by< bkaOk mßfNdackhla 
we;s tajdh. 2-iafg%dala wjqÜfndaâ tkaðfï jdis 
jkafka wvq msßjeh, ir, bÈlsÍï, ieye,a¨‍ nr 
iy wf;a f.k hd yels m%udKh, fiajd iy 
w¨‍;ajeähd lsÍug myiqlï wd§ f,i fõ. óg 
wu;rj, fndaÜgq u; ia:dmkh ir, l%shdj,shla 
jk w;r fjr< f.dvnEfï úg tkaðu we, 
lsÍfï yelshdj jdishls. 
4-iafg%dala wjqÜfndaâ tkaðu 2-iafg%dala 
tkaðug jvd wvq bkaOk mßfNdackhla we;s 
kuq;a jvd ñ, wêl yd ixlS¾K tlla fõ. 
msg; tkaðu ñks;a;=jg N%uK 5000 ys l%shd 
lrk w;r 2(1 muK .sh¾ wvq lsÍula iuÕ, 
m%pd,lh ñks;a;=jg N%uK 2500 ys N%uKh 
fõ. tkaðu ;=< ñks;a;=jg N%uK .Kk by< 
ixLHdjla jk ksid fiajd ld,h flá jkq 
we;. úfYaIfhka tkaðu N+ñf;,a bkaOk 
u; Odjkh jk úg mehg kdúl ie;mqï 
10g wvq fõ.hlska l%shd;aul jk úia:dmk 

fndaÜgq j, Ndú;d lrk úg by< m%pd,l N%uK ixLHdj wvq ld¾hlaIu;djhla ,nd 
fohs.tkaðu m%Odk jYfhka f.dvk.d we;af;a úfkdao fndaÜgq fj<|fmd< i|yd jk w;r, 
ie;mqï 20 g jeä fõ.hlska iy jirlg fufyhqï meh lsysmhla i|yd muKla l%shd;aul 
jk ieye,a¨‍ fndaÜgq Bg we;=<;a fõ.

úl,am ãi,a tkaðka iy tajdfha ,laIK 
;sria, ;ks is,skavrhla we;s, c, isis,k ãi,a tkaðu wdishdfõ ëjr fndaÜgq i|yd jvd;au 
ckm%sh tkaðka j¾.h fõ. fuu tkaðu nyqld¾h tkaðuls. th fmdïm, n, á,¾, hka;% m%jdyk 
g%elag¾ iy fckf¾g¾ hka;% i|yd Ndú;d fõ. th idfmalaIj ñ, wvq jk w;r wu;r fldgia 
idudkHfhka myiqfjka ,nd .; yelsh. n,h 5 
isg 20 hp olajd iy ñks;a;=jg N%uK 2200 olajd 
mrdihl mj;s. fyd| m%pd,khla i|yd, m%pd,l 
m;=j<g wju jYfhka 2(1 .shr wvq lsÍula 
wjYH fõ. 

;ks is,skavr jdhq isis,k ãi,a tkaðu by; 
i|yka l< tkaðug iudk nyqld¾h tkaðula jk 
w;r ta yd iudkj idfmalaIj ñ, wvqhs. wu;r 
fldgia idudkHfhka ,nd .; yelshs. n,h 
idudkHfhka ñks;a;=jg N%uK 3000 olajd iy 
n,h 5 isg 10 hp olajd mrdihl mj;s. m%pd,l 
m;=j, fj; wju jYfhka 2(1 .shr wvq lsÍula 
wjYH fõ. iuyr úg fuu .sh¾ wkqmd;h iuÕ 
tkaðug .sh¾ fmÜáhla iú lr we;. 
nyqis,skavr iuqø ãi,a tkaðu ñßÈh isis,kh 
iy ;dm yqjudrej iys; fudag¾ r: fyda g%la tkaðulg iudk fõ. .sh¾ fmÜáh wvq lsÍfï 
wkqmd; 2(1 isg 5(1 olajd fõ. n,h 10 isg 500 hp olajd mrdihl mj;s. tkaðka lsysmhla 
Ndú;d lrkafka kï wu;r fldgia ,nd .ekSu .eg¿jla úh yelsh. fuu j¾.fha úfYaI iuqø 

tkaðu uq,ska by; úl,am tkaðka j,g jvd ñ, wêlh. 

Two-stroke outboard engine

Four-stroke outboard engine

Diesel engine
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18 WodyrKh ( >dkd Tre msg; fndaâ iy ãi,a tkaðka 
iuÕ w;ayod ne,Sï  

msg; tkaðula iys; Trejlg miqj ãi,a tkaðka ia:dmkhla iú lr we;.
1985 § ngysr wm%sldfõ taldnoaO ixj¾Ok jHdmD;sh jk ̂ FAO$wd¾áik,a äjf,dmaukaÜ 
veksvd$fkda¾fõ& úiska È.ska óg¾ 14 ̂ wä 46& la iy fgdka 3.1 l nrla úia:dmkhla iys; 
>dkd lefkdajla iuÕ tkaðka ld¾hlaIu;dj i|yd w;ayod ne,Sula isÿ lrk ,§. Trej 35 
hp wjqÜfndaâ tkaðulska iú lr we;s w;r miqj th 20 iy 21 fldgiaj, fmkajd we;s BOB 
Odjlhg iudk kuq;a ia:djr tkaðula iy tiúh yels m%pd,lhla iy iqlaldkï iys; 
tiúh yels m%pd,l iy iqlaldkï wdldrfha ãi,a tkaðka ia:dmkhla njg mßj¾;kh 
lrk ,§. ãi,a tkaðu ñks;a;=jg N%uK 3000 l§ 23 hp Wmßuhla olajd j¾Okh lrk 
,oafoa m%pd,l m;=j< 3(1g wvq lsÍfuks. w;ayod ne,Sïj, m%;sM, my; rEm igyfkys 
oelafõ. 

ãi,a tkaðug wjqÜfndaâ tkaðug jvd 62] l bkaOk b;sßhla ;snq‚.
mehg kdúl ie;mqï 8 l fõ.hlska, ãi,a tkaðu ia:dmkh lsÍu mehlg ,Sg¾ 3 l 
bkaOk mßfNdackhla iy msg; tkaðu mehlg ,Sg¾ 8 l bkaOk mßfNdackhla oelaùh. 
ãi,a tkaðu ia:dmkh lsÍfï§ msg; tkaðug jvd 62] l bkaOk b;sßhla ;snq‚. b;sßh 
jQfha fmg%,a u; Odjkh jk 2-iafg%dala wjqÜfndaâ tkaðulg idfmalaIj ãi,a tkaðul wvq 
bkaOk mßfNdackhhs. tfiau th msg; tkaðfï ñks;a;=jg N%uK 1750 tÈßj ñks;a;=jg 
N%uK 930 f,i idfmalaIj wvq fõ.hlska Odjkh jQ ãi,a tkaðfï yerjqï m%pd,lfha 
jeä ÈhqKq l< m%pd,l ld¾hlaIu;dj ksid úh. 

The canoes in Ghana are mostly operated from beaches with surf. The outboard
engine of 25 to 40 hp is fitted on the side. Steering is done with a steering oar.

The canoes in Ghana are up to 19 m (60 ft) long. The bottom part is carved out of 
a single tree. The topsides are planked.
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ãi,a tkaðu 
D = 508 mm (20 inches)
930 rpm

wjqÜfndaâ tkaðu 
D = 304 mm  (12 inches)
1 750 rpm

m%pd,lj, idfmalaI m%udKh



19 ãi,a tkaðula ñ,§ .ekSu m%fhdackj;ao@

bkaOk iykdOdr fjkqjg wld¾hlaIu tkaðka 
bj;a lsÍug Èß.ekaùï wjYH fõ.

ãi,a tkaðfï by< ñ,§ .ekSfï ñ, mshjd .ekSug wvq bkaOk msßjefhka we;sjk b;=rej 
fl;rï ld,hla .kq we;so ?

ãi,a tkaðu ñ,§ .ekSfï§ tys ñ, wêl jk kuq;a l%shd;aul lsÍug hk úhoï wvq fõ. by; 
m%Yakhg ms<s;=re iemhSu i|yd, ãi,a iy wjqÜfndaâ tkaðfï m%d.aOk msßjeh, tajdfha fiajd ld,h 
iy nexl= Kh i|yd fmd,S wkqmd;h u; mokïj msßjeh úYaf,aIKhla l< hq;=h. wdikak kv;a;= 
msßjeh ms<sn| f;dr;=re o wjYH fõ. jvd;au jeo.;a jkafka idudkH ëjr pdßldjl bkaOk 
mßfNdackh,  jirlg ëjr ixpdr .Kk iy ,Sgrhlg bkaOk msßjeh ms<sn| o;a; h. ãi,a tÈßj 
wjqÜfndaâ tkaðula l%shd;aul lsÍfï§ jirlg jeh jk msßjeh my; úYaf,aIKh m%d.aOkh,  
bkaOk iy ia:dmk msßjeh i,ld n,hs.  Wm.%ka:h 4 >dkdfõ 2008 ys msßjeh ixLHd u; mokï 
jQ ir, msßjeh úYaf,aIKhla fmkajhs. 

= = jir 1.7 
^udi 20la&

ks.ukh  ( fmg%,a iy ãi,a bkaOk i|yd ,Sgrhlg US$ 0.80 (2008) fj<|m, ñ,lg, ãi,a tkaðula 
ia:dmkh lsÍfï wu;r msßjeh idfmalaIj flá ld,hlska wdmiq Wmhd .; yel. 

ãi,a tkaðkaj, by< msßjeh i|yd uQ,Huh Kh 
fhdackd l%u wjYH fõ.

ãi,a tkaðu 
   12 drums 

wjqÜfndaâ tkaðu 
31 drums
6400 litres2400 litres

ner,h
200 litres

ãi,a tkaðula ñ,§ .ekSu i|yd m%d.aOkh fndfyda 
ixj¾Okh fjñka mj;sk rgj, ysÕh. fndfyda úg 
ãi,a tkaðu i|yd ,dNu úl,amh i|yd wdfhdackh 
lrkq ,nkafka ,dNodhS tkaðu È.=ld,Sk ,dNhg n,mdk 
wdldrh fkdi,lhs. 2-iafg%dala wjqÜfndaâ tkaðula ãi,a 
tkaðula iuÕ m%;sia:dmkh lsÍu idudkHfhka l< 
yelafla ãi,a tkaðfï by< msßjehg uqo,a fhoùu 
i|yd ilia lr we;s iy fjr< ;Srhl me;sÍ we;s 
ëjrhskaf.ka Kh whlr .ekSfï ÿIalr;d ie,ls,a,g 
.ksñka l%shd;aul jk Kh fhdackd l%uhla ;sfí kï 
mu‚. rchg ãi,a tkaðka ñ,§ .ekSu i|yd ëjrhskag 
Èß.ekaùï ,nd Èh yels w;r ãi,a tkaðka iú lsÍu 
iy kv;a;= lsÍu ms<sn| mqyqKqj ,nd Èh yelsh. tkaðu 
ksishdldrj l%shd;aul jk nj iy;sl lr .ekSu i|yd 
jirlg jeä ld,hla mqrd kj tkaðula ia:dmkh lsÍu 
ms<sn| iïmQ¾K w;ayod ne,Sula isÿ lsÍu o jeo.;a fõ. 

m%d.aOk msßjeh 
wjqÜfndaâ tkaðu  : US$ 5000 
ãi,a tkaðu  : US$ 9000 

jd¾Isl bkaOk msßjeh 
Wml,amkh lrk fõ.h } mehg kdúl ie;mqï 8, 
tkaðu Odjkh i|yd meh 4 l,  jirlg ëjr ixpdr 
200 la iy fmg%,a iy ãi,a bkaOk i|yd ,Sgrhg 
US$ 0.80. 

jd¾Isl uq¿ msßjeh 
wjqÜfndaâ tkaðu  : US$ 8040 
ãi,a tkaðu       : US$ 5670 

ãi,a tkaðula iuÕ jirlg b;sßlsÍu : 
US$8 040 - US$5 670 = US$ 2370 
ãi,a tkaðula ia:dmkh lsÍfï wu;r msßjeh : 
US$ 9000 - US$ 5000 = US$ 4000 

ãi,a tkaðul wu;r msßjeh wdmiq f.ùug 
.;jk ld,h(

   wu;r úhou             US$ 4000  

jirlg b;sßlsÍï      US$ 2370

2008 § ëjrhskag ãi,a bkaOk iy fmg%,a hk folu 
,Sgrhlg wefußldkq fvd,¾ 0.50 l iyk ñ,lg 
ñ,§ .; yels úh. 
fuu ñ,g, bkaOk kdia;s lrk 2-iafg%dala wjqÜfndaâ 
tkaðula Ndú;d lrk ëjrfhl=g rch jd¾Islj 
weußldkq fvd,¾ 1900 l iykdOdrhla ,nd ÿka w;r 
jvd;a ,dNodhS ãi,a tkaðu Ndú;d lrk ëjrfhl=g 
iykdOdrhla ,enqfKa weußldkq fvd,¾ 700 la 
mu‚. tneúka bkaOk i|yd ÿka iykdOdrh bkaOk 
kdia;s lsÍug Èß.ekaùula úh. iykdOdr ñ, ksid, 
ãi,a tkaðul wêl msßjeh wdmiq f.ùug jir 
;=klg jeä ld,hla .;jkq we;.
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rn¾ fnf,daia iys; tiúh yels m%pd,lhla 
iys; ia:dmkhla 

fuh wjrh u; wjysrhka fkdue;s úg jvd;a .e,fmk ãi,a 
tkaðka ia:dmkh fõ. m%pd,lh wdrlaId lrk iafl.h (Skeg) 
uÕska .eUqre m%pd,l Odrdjla iy idfmalaIj ukao.dó 
iqlaldkï m%;spdrhla we;s lrhs. ta ksid wêl r< myrla iuÕ 
fjr<g f.dvnEu i|yd th kqiqÿiq fõ. 

lrleùug iy yerùug yels f,i ãi,a tkaðu ia:dmkh lr 
we;. th m%pd,l m;=j<g iDcqju iïnkaO lr we;. 
ke;fyd;a ia:djr .shrhl, odu Odjlhl fyda V-fn,aÜ 
Odjlhl 2(1 wvq lsÍula we;=j iúlr we;. fuu wdldrfha 
ia:dmkhla uÕska iïmQ¾K tallh bj;a lsÍug bv ,nd foa. 
fuu ia:dmkh fjr<g f.dvnEu i|yd iqÿiq fõ. kuq;a wêl 
r< myr u.ska N%uKh jk m%pd,lhg mqoa.,hska f.dÿre ùfï 
wjodku jeä lrhs. f,daka.afÜ,a tkaðu ms<sn| jeä úia;r 
i|yd my; msgqj n,kak.

fuu ia:dmkh cmdkfha r< myr wvq fjr< ;Srfha isg l%shd;aul 
jk fndaÜgq j, nyq,j olakg ,efí. tkaðu iú lr we;s w;r 
Wu.la we;=<; msrjqï fmÜáhla iy idïm%odhsl m;=j< f¾Ldjla
we;. u, fkdnef`ok jdfka fyda f,dalv j,ska idok ,o úYaùh 
ikaêhla m%pd,lh tiùug wjir fohs. fuh isÿ lrkq ,nkaf-
ka msg; r|jkh f.k hk tiúh yels isria iag%Ü tllsks. 
iqlaldku fjku Tijk w;r nr r< myrla iys; fjr< 
f.dvnEu i|yd fuu ia:dmkh iqÿiq fkdjkafka oeä r< we;s 
fjr<l§ m%pd,lh iy iqlaldku blaukska tiúh yels ùu 
jeo.;a ksidh. 

BOB-v%hsõ f,io y÷kajk fuu ia:dmkh bkaÈhdfõ kef.kysr 
fjr< ;Srfha FAO fnx.d, fndlal jHdmD;sh u.ska ixj¾Okh 
lrk ,È.  th tkaðu iy m%pd,l m;=j< tlg iïnkaO lr 
˜f,dka.afÜ,a˜ uQ,O¾uh u; mokï fõ. ksfhdam%Ska rn¾ 
fnf,dajla c, ldkaÿ rys; nj iy;sl lrk w;r iqlaldku 
tiùfuka tkaðu iy m%pd,lh we,lsÍug bv fohs. 

ãi,a tkaðu 2(1 má Odjlh yryd m%pd,l m;=j<g iaÓrju 
iïnkaO lr we;. kuq;a m%pd,lh c,fhka tiùfuka th 
kshqg%,a Odjl ;;ajhlg f.k wd yel’ tiúh yels m%pd,l 
ia:dmkhka ms<sn| jeä úia;r i|yd my; msgqj n,kak. 

 
fndaÜgqfõ iú lr we;s w;r oaú;aj kuHYS,S lma,sx iys; Z- 
v%hsõ tlg iïnkaO lr we;. Z-Odjl hdka;%slj ixlS¾K jk 
w;r ;rula ñ, wêlh.

 úl,am tkaðka ia:dmkhka ms<sn| iudf,dapkhla .=,an%eâika iy rúl=ud¾ 
^1998& ys fidhd .; yel.

idïm%odhsl ia:djr ia:dmkh

f,daka.afÜ,a ia:dmkh 

ndysr fmdÿ ikaêhla iys; tiúh yels m%pd,lhla 
iys; ia:dmkhla 

Z -Odjl tkaðu

úl,am ãi,a tkaðula ia:dmkh lsÍu



21 tiúh yels m%pd,l ia:dmkh lsÍu

tiúh yels m%pd,l ia:dmkhka 21 È.= fÜ,a tkaðu ckm%sh h.
f,daka.afÜ,a ãi,a tkaðka ia:dmkh fndfyda rgj, ckm%sh jkafka tys wvq msßjeh, 
ia:dmkh lsÍfï myiqj iy wf;a f.k hd yels neúks. bkaÈhdfõ kef.kysr fjr< ;Srfha, 
ñks;a;=jg N%uK 3000la fõ.fhka Odjkh jk jdhq isis,k 9 hp ãi,a tkaðka oyia 
.Kklg 2(1 wkqmd;hlska wvq lrkakdjQ .sh¾ fmÜá iú lr we;, fuu PdhdrEmfha 
fmkajd we;s mßÈ, r< yryd f.dvnEu i|yd Ndú;d lrk úg, wdrlaIdj ms<sn| 
.eg¿jla we;sfõs. r< myrlska fndaÜgqj me;a;lg úis jQ úg N%uKh jk m%pd,lfha je§ 
mqoa.,hka ;=jd, ,eìh fyda ñh hd yelshs. óg wu;rj, ãi,a tkaðfï lïmkh ëjrhdf.a 
oE;a fj; iïfm%aIKh jk w;r w;a iy Wrysia j, fi!LHh .eg¿ we;s úh yel. 
f,daka.afÜ,a ia:dmkfha m%pd,l m;=j< fndfyda úg fuu PdhdrEmfhys fmkajd we;s mßÈ 
c, u;=msg iuÕ wxYl 20 olajd fldaKhl mj;ss. 

fuhska woyia lrkafka m%pd,l ld¾hlaIu;djfha hï wvqjla isÿjkq we;s njhss. 

m%pd,l m;=j<g 2:1 má Odjlh iys; 
A8 hp/3000 ñks;a;=jg jg jdhq isis,k 
ãi,a tkaðuls.
• ksfhdam%Ska rn¾ fnf,daj
• fnf,da ;yvqj n,alafyvhg iú lr we;
• m%pd,lh
• bj;a l< yels iafl.h

• iqlaldkï ikaêfha ksoyia p,kh

iqlaldkï m;=j< tiùfuka, uq¿  ia:dmkhu 
we, lr fjr<g f.dvnisk úg m%pd,lh iy 
iqlaldkï Tijhs.

A9 hp/2200 ñks;a;=jg jg c, isis,k ãi,a 
tkaðula ^lS,a isis,kh&

01. A 2:1 wkqmd;h we;s má Odjlh 
     m%pd,l m;=j, fj;g

02. tkaðka peish i|yd msjÜ ia:dk 
     tkaðka fnhdßx fj;g iú lr we;.
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fjr< wdikak uiqka we,a,Su i|yd fndfyda rgj, ëjrhska úiska rej,a 
Ndú;d lrkq ,efí.

rej,a w;ayod ne,Sï bkaÈhdfõ
fpkakdhs ^uÿrdis& ys§ mj;ajk ,È.

by; i|yka ish¨‍ rej,a hd;%d iuÕ w;ayod ne,Sï isÿ lrk 
,oafoa iudk óg¾ 8.5 ^wä 28& FRP fjr<g f.dvnEfï 
fndaÜgq follska h. me;s ma,dú;h je,elaùu i|yd fndaÜgq 
j, wdmiq weo .; yels. ve.¾ fndaâ iú lr we;. fõ.h iy 
iq<x ÈYdj uek n,d fndaÜgq tlsfkl ;rÕldÍ f,i hd;%d 
lrk ,§. w;ayod ne,Sïj,ska fmkS .sfha .=kag¾ wegjqu 
n¾ñhqvdfõ wegjqug;a jvd jvd;au ld¾hlaIu nj iy ñf,ka 
wvq njhs.   iam%sÜ wegjqu iy ,.a wegjqu ,;ska  wegjqug jvd 
fyd¢ka l%shd;aul úh. wvq msßjeh iy yeisrùfï myiqj 
hk fol ksid, ¨‍.a rej,a yÈis rej,a hd;%d lsÍfï hdka;%Khla f,i 
iy ys;lr iq<Õla iuÕ  Ndú;d lsÍu i|yd fyd|u f,i 
ie,fla. ^mdu¾, 1990.&

bkaÈhdj

bkaÿksishdj

gqjd¨

uev.ialrh

lsßndá

YS% ,xldj

ämska ,.a l%uh
fuh flá l=U.ila iys; ir, yd 

M,odhS wegjquls. 

iamaßÜ wegjqï
fuh fmdÿfõ Ndú;d lrk fndaÜgq 

hka;%hls. fyd| rej,a m%foaYhla flá 
l=U.ila u; msysgqjd we;.

Ök ,.a l%uh
fuu wegjqfuys m%Odk jdish jkafka 
rej,a m%foaYh wvq lsÍfï myiqjhs.

.=kag¾ wegjqï
fuu wegjqu by< ld¾hlaIu;djhla 

we;s tlla jk w;r w;r, l=U.ia i|yd 
;reK .iao  hdrh iy nQï lKqj i|yd 
WK nïnq jeks foaYShj ,nd .; yels 

øjH j,ska iEÈh yelsh.

,ekaßàka wegjqu
fuh bkaÈhka id.rfha jvd;a iq,N 

wegjquls. È.= hdrh wjdishls.

n¾ñhqvdka wegjqï
fuh rej,a úfkdao fndaÜgq j, nyq,j 

Ndú;d jk WmlrKhls. wegjqug 
/|jqï iys; úfYafIhka idok ,o È.= 
l=Uhla wjYH jk w;r th wfkl=;a 
úl,am wegjqï j,g jvd ñ, wêlh.

rej,a w;ayod ne,Sfï ch.%dylhd jQfha .=kag¾ ß.a hs

l=vd hd;%d i|yd fndfyda fhda.H úúO rej,a lÜg, we;.

rej,a j¾. 
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fnx.d, fndlal jevigyk ^BOBP& kef.kysr fjr< ;Srh i|yd 
óg¾ 8.5 fjr< f.dvnEfï fndaÜgqj ^IND-20& ixj¾Okh lrk 
,§. fuu fndaÜgqfõ fiajd úia:dmkh fgdka 2 ls.  fndaÜgqjg tiúh 
yels m%pd,lhla iy iqlaldkula iys; 9 hp ãi,a tkaðula we;. 
ämska ,.a rej, j¾. óg¾ 18ls. ^j¾. wä 190& jk w;r tkaðu 
ì|jeàul§ bkaOk b;sßhla fukau  jeo.;a wdrlaIdjlao imhhs. 
fndaÜgqfõ uOH mqjrejla i|yd ;õjla  we;, th oe,a r|jkhg 
ndOd fkdjk mßÈ ueÈka iú lr we;.fuu hka;%h iys; fndaÜgq-
jl Ndú;d lrk m%Odk uiqka we,a,Sfï l%u jkafka ma,dú; oe,a 
iy È.= f¾Ldjhs. flfia fj;;a, fndfyda  ëjrhskag fuu hka;%h 
iuÕ rej,a mqyqKqjla fkdue;s ksid, Tjqka Tjqkaf.a idïm%odhsl keõ 
hd;%d hka;%h È.gu Ndú;d lrhs. ,ekaàka wegjqïys wjdish kï È.= 

hdrhla wjYH ùu jk w;r th Ndú;d fkdlrk úg ;Ügqfõ bv w;am;a lr .ks.

iïmQ¾K rej,a mqyqKq jevigykla ia:dms; fkdl<fyd;a idïm%odhsl wegjqulg jvd 
fjkia kj rej,a wegjqula tlla y÷kajd§u wid¾:l jkq we;.

• rej,a fndaÜgqj,g iq<Õg tfrysj fl,skau hd;%d l<  fkdyel. jï 
miska we;s rEmfha, r;= m%foaYh hkq hd;%d lsÍfï hka;%fha iq<x m%;sfrdaOh 
tkaðula Ndú;d lrk úg bkaOk mßfNdackh jeä lrk ia:dkhhs.

• rej,a fndaÜgqjl l=U iy iú lsÍï fndfyda úg u;aiH wdïmkak l%shd;aul 
ùug ndOd lrhs.

• ld¾h uKav,fha nr ne,iaÜ f,i Ndú;d l< yels l=vd fndaÜgq yer, iy 
nyq y,a fndaÜgq i|yd, úYd, fudfkda y,a fndaÜgq i|yd ia:djr;ajh i|yd 
ne,iaÜ wjYH jk w;r wu;r nr ksid tkaðula Ndú;d lrk úg bkaOk 
mßfNdackh jeä fõ.

rej,a j,g iSudjka we;. 
bkaOk b;sß lr .ekSu i|yd rej,a jvd;a mq¿,a f,i Ndú;d lsÍug ie,lsh hq;= Wkkaÿjla we;. 
flfia fj;;a, rej,a j, iSudjka oek.ekSu jeo.;a fõ. kj bkaOk - ld¾hlaIu l=vd mßudK *sIska 
fndaÜgqjla iuÕ w;ayod ne,Sï fkda¾fõys§ meje;aú‚. (Amble. 1985)

iq<`.

,.a rej,a hkq tkaðka ì|jeàul§ wdrlaIdj iy bkaOk b;sß lsÍu i|yd m%fhdackj;a 
wvq úhoï rej,a hka;%hls. 

 

hd;%d lsÍfï w;ayod ne,Sï fkda¾fõ ys § meje;aú‚.
fndaÜgqj ta iudk wfkla ëjr fndaÜgqj,g jvd 50] wvq bkaOk mßfNdackh lrhs. fuhg m%Odk fya;=j 
jQfha by< .sh¾ wvq lsÍu iy úYd, úIalïNhla, fiñka N%uKh jk^380 ñks;a;=jg jg& m%pd,lhla 
iy rej,a fndaÜgqjl yevhg iudk n|la ;sîuhs. rej,a Ndú;d lsÍfuka ;j;a 10 - 15] bkaOk b;sßhla 
,nd .; yels nj hd;%d w;ayod ne,Sï j,ska Tmamq úh. flfia fj;;a, rej,a we,a,Sfï§ f¾vd¾ j,g ndOd 
lsÍu iïnkaOfhka hï .eg¿ we;s úh.

242 m25 m25 m

242 m

frda,¾ *¾,s
x

uq¿ È.         :  óg¾ 10 ^wä 33&
c, ud¾.fha È. :  óg¾ 9 ^wä 29.5&
îï lKqj        :  3.16 m ^wä 10&
fiajd úia:dmk   :  fgdka 8.5
tkaðu        :  30 hp$1900 ñks;a;=jg jg
.sh¾ wvq lsÍu    :  5 ( 1
m%pd,lh         :  Controlable pitch, 2-blade   
                        úIalïNh } 0.85 m ^wÕ,a 33&

m%Odk rej,, frda,¾ wels<Su } 42 m2 (450 ft2)
ëjr wdïmkak weof.k hdfï§ ia:djr ùu i|yd
ñiafika ^Mizzen& } 5 m2 (53 ft2 )

jd‚c hd;%d wvqhs. fndfyda 
iïuka;%Kj,§, jd‚c hd;%d 
i|yd rej,a m%pd,kh ms<sn| úIh 
idlÉPd lr we; ^wu;r lshùu, 42 
msgqj n,kak&. wjdikdjlg fuka, 
m%dfhda.sl wjia:djkayS§ jd‚c 
fndaÜgq rej,a Ndú;d lrk njg 
fndfyda idlaIs fkdue;. Èfkka 
Èk by< hk bkaOk ñ,;a iuÕ 
ud¿ ñ,g idfmalaIj by< bkaOk 
ñ,la mj;sk rgj, rej,a hka;%h 
Ndú;hg h<s;a Wkkaÿjla 
we;s ù ;sfí.

hd;%d w;ayod ne,Sï j,ska ,o ks.uk

bkaOk b;sßlsÍfï úYd,;u úNjh jkafka wvq n, tkaðula, úYd, .sh¾ 
wvq lsÍula, úYd, m%pd,lhla iy wvq m%;sfrdaOhla i|yd yeve;s n|la 
;sîuhs. uqyqfoa § tkaðu l%shd úrys; jQ úg wdrlaIdj i|yd rej,a jeo.;a 
fõ. uiqka we,a,Sfï fufyhqug ndOdjla fkdjk ir, iy wvq úhoï 
rej,a hd;%d hka;%hla m%udKj;a jk w;r msgqmiska tk fyda kef.kysßka 
yuk iq<Õ iuÕ bkaOk b;sßhla ,nd Èh yelsh. iq<Õg tfrysj igka 
lsÍu i|yd wêl ñ, wêl kùk rej,a hd;%d wjYH fkdfõ. 



24 ,.a rej,a - fndaÜgqjl ia:dhs;dj mÍlaId lsÍu

rej,a iú lsÍug fmr ;Ügq iys; fndaÜgqjl ia:dhs;dj mÍlaId l< hq;=h. 

ëjr fndaÜgqjl rej,a iú lsÍug fmr, fndaÜgqfõ ia:djr;ajh ;lafiare lsÍu wjYH fõ. b;d 
úYd, rej,a fndaÜgqj fmr<Sug fya;= úh yel. my; mÍlaIKh uÕska iú l< hq;= Wmßu 
rej,a m%foaYh ms<sn| weÕùula ,nd fokq we;. fuu rej,a m%foaYh 15 m (7.5 m/s) iq<x 

fõ.hla olajd f.k hd yelsh. 

• u;aiH r|jkfha nrla fkdue;sj wju
     *%Sfndaâ tl uekSu.

• me;af;a ½ f ys i,l=Kla idokak.

• fndaÜgqj ½ f ,l=Kg keUqre jk f;la w;ajeg 
wi, isgf.k isák f,i mqoa.,hska .Kkdjl 
Wmfoia ,nd .kak.

• ;rdÈhla ,ndf.k ñksiqka lsrd uek n,kak. 
tl;=j } W (kg).

• ÿr uekSu “a” (m).

• fndaÜgqj kej; isá ;;ajhg tk fudfyd; 

.Kkh lrkak.

1/2 f
f

a

W

f

C

D

E

B

A

Y

MHalyard

D

d

E

B

RM 
kgm

rej,a m%foaYh 
^j¾. óg¾&

310 15

470 20

650 25

880 30

rej,a 
m%foaYh 

^j¾. óg¾&

rej,a m%udKh ^óg¾&

A B C D E
15 3.4 4.5 5.5 3.3 4.8
20 4.0 5.2 6.3 3.8 5.5
25 4.4 5.8 7.1 4.4 6.1
30 4.8 6.4 7.8 4.9 6.5

l=U.ia idod we;af;a iqÿiq .il ,S j,skah. th uqÿfka 
0.7 x D olajd isyska lr we;.

rej,a 
m%foaYh 
^j¾. 
óg¾& 

udiaÜ lKQj hd¾vh fya,d¾vh m;%h

D 
mm 

M 
m

d 
mm

Y 
m

úIalïNh 
mm

È. 
m

úIalïNh 
mm

È.
m

15 105 6.4 60 3.6 10 13 10 12
20 120 7.0 65 4.1 12 15 10 14
25 130 7.7 70 4.7 12 16 10 15
30 140 8.4 75 5.2 12 16 12 17



25  ,.a rej,a úia;r iy wjqá%.¾ Tre 

wegùu i|yd fya,d¾â Ndú;d lrhs.

D

0.8 x D

fmd<jg fnda,aÜ lr we;s
udiaÜ iafgma tl

c, m%;sfrdaOh
fjkqfjka 

we;s lekajih
ISÜ tl

/|jqula f,i
Ndú;d lr we;s
ye,ahd¾â tl

hd¾vh

udiaÜ lKqj

by< udiaÜ lKqj } 0'75 x D

w. jE,aâ 
lr we;s
jdfka lKqj 

ññ 12 jE,aâ
lrk ,o
lKqj

hdâ tl u; we;s
nqre,a .egh 

myiqfjka ,siaish hq;=h

ye,ahdvh

óg¾ 7.1 ^wä 23& ;ks wjqÜß.¾ lefkda 
KIR-8 idïm%odhsl Tre j¾.h u; mokï 
jQ FAO ks¾udKhls. fiajd úia:dmkh 
lsf,da .a?ï 600 ls. fuu Trefõ uq¿ rej,a 
m%udKh 15 m2   jk .kag¾ rej,a  hdka;%Khla 
we;. thg iq<x fkdue;s Èkj, Ndú;d lsÍu 
i|yd 2-4 hp wjqÜfndav tkauðla iúlr 
we;. fuu Trefõ Ndú;d lrk m%Odk uiqka 

we,a,Sfï l%u jkafka gQkd i|yd yekaâ,shskska 

lsÍu iy fg%d,sx lsÍuhs.

wjqá%.¾ Tre rej,a iuÕ Ndú;d lsÍug úfYaIfhkau iqÿiq fõ. 

óg¾ 7.8 ^wä 25.5& oaú;aj wjqá%ß.¾ lefkda 
SOI-2A fid,uka ¥m;a j, Ndú;h i|yd 
FAO úiska ks¾udKh lrk ,È. fiajd 
úia:dmkh lsf,da .a?ï 900 ls. fuu Trefõ 
uq¿ rej,a m%udKh j¾. óg¾ 19 m2 jk 
.kag¾ rej,a hka;%hla we;. th 4 hp msg; 
tkaðulska iú lr we;s w;r ikaiqka c,fha 
.eg 6.5 l fõ.hla ,nd fohs. fuu Trefõ 
Ndú;d lrk uiqka we,a,Sfï l%u jkafka gQkd 
i|yd yekaâ,hskska lsÍu iy fg%d,sx lsÍuhs.

rej, Ndú;fha fkdue;s úg, udiaÜ lKqj uiqka we,a,Su wjysr fkdlrhs.



26 kj tkaðula f;dard.ekSu

˜‍fõ.h i|yd ;r`.h˜‍ iEu ;eklu olakg ,efí.

tkaðula f;dard.ekSu fndfyda úg w;d¾lsl yeÕSï u; mokï fõ. tkaðfï fõ.h ;;ajh ,nd 
W¨‍mamd fmkajhs. tkaðka udre lsÍfï§ fndfyda ëjrhska ;u fndaÜgqjg úYd, tkaðula oud 
wfkla ëjrhskag jvd álla fõ.fhka hdug leu;sh. ëjr hd;%dj, tkaðka n,h by< kexùug 
meyeÈ,s m%jK;djla mj;s. wo Ndú;d lrk tkaðka fudag¾r:lrKh wdrïN jQ úg Ndú;d lrk 
tajdg jvd úYd, tajdh. ud¿ ñ, by< hdu iy bkaOk ñ, wvqùu;a iuÕ úYd, tkaðka i|yd 
úhoï hï ÿrlg idOdrŒlrKh l< yelsh. 

wo jk úg fõ.j;au fndaÜgqj ,nd .ekSug ëjrhska w;r we;s ;r`.h ksid fndaÜgq n, 
.ekaùu úYd, jYfhka isÿ ù we;. j¾;udkfha mj;sk by< bkaOk ñ,;a iuÕ fuu 
l%Svdfõ mrdð;hka jkafka ëjrhskauhs. 

fuu w;afmdf;ys we;s ks¾foaY u.ska ëjrhskag ;u iqmqreÿ uiqka we,a,Sfï uÜgï wvq  

fkdlr wvq bkaOk mßfNdackhla ,nd .ekSug Wmldr fõ. fuh fndfyda wjia:dj,§ l,ska 
Ndú;d lrk ,o l=vd tkaðka ia:dmkh lsÍug ;=vq fokq we;. iEu úgu úYd, foh fiùfï 
udkisl wdl,amfha isg l=vd foh fiùfï wdl,amhlg fjkia ùu w;HjYH fõ. wvq bkaOk 
mßfNdackh .ek ish¨‍u ;d¾lsl ;¾l ;sìh§;a fndfyda ëjrhskag fuh ÿIalr fohla jkq we;.

úia:dmk fõ.hlska l%shd;aul jk fndaÜgqjl tkaðfï n,h 

fndfyda idOl u; r|d mj;S.

LWL

ikaiqka uqyqo

r`M uqyqo
iq<f`.a fõ.h

30 knots (15 m/s)

c, ud¾.fha È. LWL

12 msgqfõ j.=j 1 ys  úúO c, ud¾. È. uÜgï we;s 
fndaÜgq i|yd ks¾foaYs; bkaOk b;sß lsÍfï fiajd 
fõ.h fmkajhs. 

nr fiajd úia:dmkh iys; fndaÜgqfõ nr

fiajd úia:dmkh hkq idudkH nrla iys; fndaÜgqfõ 
nrhs. th idudkHfhka fgdka j,ska m%ldYs; jk wvla 
msrjQ ud¿ r|jkhl nr fõ. 
fgdka 1 } 1 000 kg 
fuh È.= fgdka 1 g wdikakhs } kg 1016 ls. 
fiajd úia:dmkh .Kkh lsÍu i|yd Wm.%ka:h 5 
n,kak. 

ld,.=Kh

iq<Õla fkdue;s ikaiqka uqyqol§ ;o iq<Õla iys; r¿ 
uqyqolg jvd wvq n,hla wjYH fõ. fndaÜgq tkaðu 
iqlaldkug bv §ug ;rï n,j;a úh hq;= w;r r¿ 
;;ajhka hgf;a wvq fõ.hlska bÈßhg hdug yels úh 
hq;=h. 

fiajd ;;a;ajh 
idudkH ld,.=‚l ;;a;ajh ikaiqka iy r¿ w;r 
;ekl mj;skq we;. óg wu;rj, Èh hg n| u; 
hï wmsßisÿlula ;sìh yelsh. idudkH ld,.=‚l 
;;a;ajhka hgf;a fndaÜgqjg fiajd fõ.h mj;ajd 
.ekSug yels úh hq;=h.



27  WodyrKh ( tkaðka n,h f;dard .ekSu 

is,aj¾ *sIa ^10 fldgi&
úúO ;;ajhka hgf;a wjYH n,h ms<sn| WodyrKhla imhhs. 

ikaiqka ld,.=Kh
óg¾ 8 l c, ud¾.hla iy fiajd úia:dmkhla iuÕ fgdka 5 la, r< iy iq<Õla fkdue;s ikaiqka 
ld,.=Kh ;=< iy msßisÿ Èh hg n|la iuÕ mehg kdúl ie;mqï 6 l fõ.hlg <Õd ùug 
wjYH jkafka 7 hp tkaðula mu‚.

r¿ ld,.=Kh 
r< fndaÜgqfõ È.g iudk jk úg tl;= lrk ,o ;rx. m%;sfrdaOh Wmßu fõ. iq<x m%;sfrdaOh 
.Kkh lrkq ,nkafka mehg kdúl ie;mqï 30 (15 m/s) iq<Õla yuqjk fndaÜgqfõ bÈßmi 
m%foaYh Ndú;d lrñks. r¿ ;;a;ajfha § wjYH tl;= lrk ,o n,h mehg kdúl ie;mqï 5 
§ Odjkh jk 10 hp wjia:djl isg 7.5 hp olajd Odjkh jk 15 hp wjia:djla olajd fjkia 
jk nj my; igyka lr .kak. r¿ ld,.=Kfha § tl;= lrk ,o m%;sfrdaOh .Kkh lsÍu 
,d¾iaiaika iy t,shdika ^1994& ys fmkajd we;s l%uh wkq.ukh lrhs. 

fiajd ;;a;ajh 
idudkH fiajd ;;ajhla b;d ikaiqka ld,.=Khla iy msßisÿ n|la fyda mehg kdúl ie;mqï 
30l iq<x iy úYd, r< iys; r¿ ld,.=Khla iy wmsßisÿ n|la .ek i|yka fkdlrhs. fuu 
wka; fol w;r fiajd ;;a;ajh mj;skafka fld;ekoehs ;¾l l< yels kuq;a th ikaiqka 
ld,.=Kh iy r¿ ld,.=Kh w;r idudkH uOHfha mj;sk nj Wml,amkh lr we;. my; 
m%ia:drfhka oelafjkafka is,aj¾ *sIa ëjr hd;%dj i|yd ikaiqka, r¿ iy fiajd ;;a;ajhka hgf;a 
wjYH n,h i|yd .Kkh lsÍuhs. mehg kdúl ie;mqï 6 l bkaOk b;sß lsÍfï fõ.hla 
i|yd 13 hp fiajd n,hla wjYH fõ. fuh ikaiqka c,h iy ld,.=‚l ;;a;ajhka ;=< wjYH 
jk n,h fuka fo.=Khla muK fõ. r¿ ld,.=Khla ;=< fndaÜgqjg 13 hp fiajd n,hla iuÕ 
mehg kdúl ie;mqï 5 lg wdikak fõ.hlska bÈßhg hd yels jkq we;.

m%ldYs; tkaðka n,h i|yd wdka;slh 
m%ldYs; tkaðka n,h tkaðu ms<sn| f;dr;=re ,nd fok m;%sldfõ olajd we;. fuu n,h ms<sn| 
úia;r my; oelafõ. m%ldYs; n,h wLKav rdcldßh i|yd úh hq;=h. th wêl fjfyilska 
f;drj tkaðug Èk .Kkdjla ksmoúh yels n,hhs. WIaK;ajh iy wd¾ø;djh jeä ksj¾;k 
l,dmj,, tkaðu m;%sldfõ olajd we;s n,hg jvd 6] la muK wvq n,hla ksmojkq we;. tkaðu 
wêl f,i megùu je<elaùu i|yd, fiajd n,hg by,ska n, wdka;slh wjYH fõ. n,Yla;s 
wdka;slh fiajd n,fhka 40] la f,i .Kka n,d we;. is,aj¾ *sIa fndaÜgqj i|yd, fuh 5 hp 
g wkqrEm fõ.

m%ldYs; tkaðka n,h  

úúO c, ud¾. È. iy fiajd úia:dmkh i|yd ks¾foaYs; fiajd n,h iy Wmßu tkaðka n,h my; 
msgqfõ fmkajd we;.

is,aj¾ *sIa ëjr fndaÜgqfõ 
fiajd tkaðka n,h 13 hp fõ. 
tkaðfï wju m%ldYs; n,h 
fufia úh hq;=h(

13 hp x 1.4 = 18 hp. 
fuu.ska tkaðfï 
n,h$fndaÜgqfõ nr } 18$5
 } 3.6 hp$fgdka ,nd fohs. 

fuu n,h iuÕ, ikaiqka 

ld,.=Kh ;=< tkaðu Wmßu 
fõ.h mehg kdúl ie;mqï 
6.8 la f,i ,nd fokq we;.

n
,
h

 –
 h

p

18 hp Declared power 30
= service power x 1.4

Power margin

r`M ld<.=Kh

13 hp

7 hp

fiajd n,h

Added power 
service condition

20
Wmßu m;=j<

n,h = 18 hp

fiajd n,h = 13 hp

fiajdj

10
ikaiqka ld<.=Kh

is,aj¾ *sIA
0
5.0 5.5 6.0 6.5 7.0 7.5

Power at a service speed of 6 knots fõ.h – knots
fiajd fõ.h

6 knots
Wmßu fõ.h

6.8 knots

ikaiqka ld<.=Kh



28  bkaOk b;sßlsÍï i|yd n,h iy fõ.h

fiajd úia:dmkh ms<sn| weia;fïka;=jla i|yd weuqKqu 5 n,kak. 35-37 fldgiaj, fmkajd 
we;s mßÈ fndaÜgq j,g fyd| yevhla iy iudkqmd;hla we;s nj Wml,amkh flf¾. 

fiajd n,h( r< iy iq<Õ iuÕ idudkH ld,.=‚l ;;a;ajfha§ iy u| n| wmsßisÿ ùu;a iuÕ 

fiajd fõ.hg <Õd ùug wjYH m%pd,l m;=j< n,h.
 
m%ldYs; m%pd,l m;=j< n,h( ISO 8665 m%ñ;shg wkqj ksIamdolhd úiska m%ldYs; wLKav 
;Srenÿ tkaðka n,h. fodUlr n,h § we;akï, fodUlr n,h 0.96 lska .=K lsÍfuka 
m%pd,l m;=j, n,h ,nd .kak.
 m%ldYs; n,h } 1.4 x fiajd n,h m%udKj;a n, wdka;slhla ,nd foñka iy ksj¾;k l,dmSh 
;;a;ajfha wêl wd¾ø;djh iy WIaK;ajh fya;=fjka 6] n, w,dNhla Wml,amkh lrhs. 
fi!uH ;;ajhka i|yd, m%ldYs; n,h 6] lska wvq l< yelsh.
 
fiajd fõ.h ( bkaOk ld¾hlaIu fõ.h } 2.1 x √c, ud¾.fha È. ^óg¾& mehg kdúl 
ie;mqï ^j.=j 1, fldgi 12&

Wmßu fõ.h ( Wmßu n,h iys; fõ.h, iq<Õ fyda r< fkdue;sj, iy msßisÿ Èh hg n|la iys;j 
wdikak Wmßu fõ.h } 2.4 x √c, ud¾.fha È. ^óg¾& mehg kdúl ie;mqï 
m%pd,lh fiajd n,h iy fiajd fõ.h i|yd ks¾udKh l< hq;=h. m%pd,l ld¾hlaIu;dj 50] 
la muK jk nj Wml,amkh flf¾. úúO tkaðka n,j, iy m%pd,l ñks;a;=jg N%uK ys 
m%pd,l ms<sn| f;dr;=re i|yd weuqKqu 7 n,kak.

ëjr hd;%dj, tkaðfï n,h iy fõ.h ^fg%da,ska fkdjk& fndaÜgq c, ud¾.
fha È. iy fiajd úia:dmkh ^Ndr ½& u; mokï fõ.

TABLE 2 - úúO c, ud¾. È. fndaÜgq i|yd wjYHh n,h iy fõ.h

c, ud¾.fha È. Lwl fiajd úia:dmkh fiajd n,h
m%ldYs; wLKav 
m;=j, n,h

fiajd fõ.h Wmßu fõ.h

m ft t hp hp Knots Knots

5 16.4
0.5 2 3

4.7 5.41.0 2.5 4
1.5 3 5

6 19.5
1 3 5

5.1 5.92 5 7
3 6 8

7 23

2 6 8

5.6 6.33 7 10
4 8.5 12
5 10 14

8 26

3 9 13

6.0 6.84 10 14
5 13 18
6 15 21

9 30

4 13 18

6.3 7.26 16 22
8 18 25

10 21 29

10 33

6 18 25

6.6 7.68 21 29
10 24 34
12 27 38

12 39

10 32 45

7.3 8.315 40 56
20 47 66
25 56 78

14 46

15 49 69

7.9 9.020 59 83
30 75 105
40 91 127

16 52

20 72 101

8.4 9.630 92 129
40 107 150
50 124 174



29   tkaðfï ksYamdolhdf.a w;afmd; lshùu 

by< WIaK;ajhka iy wd¾ø;djh iys; 
ksj¾;k l,dmfha, tkaðu iïmQ¾K n,h ,nd 
fkdfokq we;. 6] lska wvq lsÍug Wmfoia fokq
,efí. Tng m;%sldfõ ksj¾;k n, jl%hla 
fidhd.; fkdyel.

ui,a rEm igykla úúO tkaðka n,hka iy 
rpm j,§ ksYaÑ; bkaOk mßfNdackh ,nd 
fok w;r jvd;a ld¾hlaIu mrdihl fyd|u 
o¾Ylh fõ.

tkaðka fufyhqu wjdikdjlg fuka th 
tkaðka ksIamdolhska fj;ska ,nd .; yelafla 
l,d;=rlsks, Tn jvd;a ld¾hlaIu mrdihl 
wdikak w.hla ,nd .ekSug jHj¾:h iy 
ksYaÑ; bkaOk mßfNdack jl% u; úYajdih 
;eìh hq;=h.

jHdj¾:h hkq m%pd,lh yrjk fohhs. 
jHj¾:h Wmßu N%uK .Kkska 70] la muK 
jk nj i,lkak. by< N%uK .Kkl§ § 
my; jefÜ úfYaIs; bkaOk mßfNdackh 
iïnkaO fõ.

tkaðu wLKav n, jl%h fj;.
fuh jeo.;a jl%hls. tkaðu jvd;a ld¾hlaIuj 
bkaOk oykh lrk ia:dkh fmkajhs. wju 
bkaOk mßfNdackh i|yd, Tn Wmßu N%uK 
.Kkska 70] la muK jk jl%fha my< fldgi 
wi, Tfí tkaðu l%shd l< hq;=h.

jHdj¾:h Wmßu jk úg ksYaÑ; bkaOk 
mßfNdackh wju uÜgul mj;sk nj 
i,lkak. 

tkaðka ksIamdolhdf.a w;afmd; ys m%fhdackj;a f;dr;=re wvx.= fõ.
wLKav rdcldßh hkq ISO 8665 jeks cd;Hka;r m%ñ;shlg wkqj we;s m%pd,lhl m;=j< n,h úh 
hq;=hs. fodUlr n,h ms<sn| f;dr;=re ,nd fokafka kï .sh¾ fmÜáfha isÿjk w,dNhla fya;=fjka 
n,h 4] lska wvq lrkak. wLKav rdcldßh hkq ISO 8665 jeks cd;Hka;r m%ñ;shlg wkqj we;s 
m%pd,lhl m;=j< n,h úh hq;=h. fodUlr n,h ms<sn| f;dr;=re ,nd fokafka kï .sh¾ 
fmÜáfha isÿjk w,dNhla fya;=fjka n,h 4] lska wvq lrkak. wLKav rdcldßh hkq tkaðug
 ydkshla fkdue;sj Èk .Kkla fuu n,h ksmoúh yels njhs. i,ld ne,sh hq;= n, jl%h fuhhs.
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w;rueÈ fiajh

Wmßu m;=j, n,h
wLKav fiajh

ksj¾;k

110

100

90

80

70

60

50

40

30

20

60 70  8 0 90 100
tkacfï Wmßu ñks;a;=jg N%uK ixLHdfõ m%;sY;h

jHdj¾:h

kgm
(Nm)

ksYaÑ; bkaOk Ndú;h 

wLKav tkaðka n,h

g/hp hour
g/kW hour

jvd;au 
ld¾HC

Iu

mrdih

ie,ls,su;a jkak ( iuyr ksIamdolhska n, 
jl%hg wod< ksYaÑ; bkaOk mßfNdack jl%h 
fkdfmkajk kuq;a m%pd,l jl%fha ksYaÑ; bkaOk 
mßfNdackh fmkajhs. tkaðu jvd;a ld¾hlaIuj 
bkaOk oykh lrk ia:dkh fuu jl%h Tng 
fkdfmkajhs.

wl%uj;a fiajd fY%a‚.; lsÍu fkdi,lkak. 
tkaðug fuu n,h ksmoúh yelafla flá 

ld,hlg muKs.

Wmßu m%ldYs; wLKav n,h



30  úl,am m%pd,l iy bkaOk mßfNdackh 
ixikaokh lsÍu 

m%pd,lh B 

m%pd,lh B m%pd,l A j,g jvd úYd, 
úIalïNhla iy ;dr;djla we;. m%pd,l 
jl%h wju ksYaÑ; bkaOk mßfNdackhla 
we;. m%foaYhg ióm fõ.

m%pd,l A yd iudk n,hla iuÕska, 
m%pd,lh B iuÕ 6 - 7]  bkaOk b;sßhla 
we;s jkq we;. 

m%pd,lh A yd iudk .sh¾ wvq lsÍu;a iuÕ, 

jvd fyd|  m%pd,l ld¾hlaIu;djh ksid 
úYd, yd ukao.dó Odjk m%pd,l B ys bkaOk 
mßfNdackh 5 - 6] muK wvq jkq we;. 

m%pd,l A yd ii|k úg iïmQ¾K bkaOk 
b;sßh 12 - 15] muK fõ. fiajd ;;a;ajh 
i|yd, m%pd,lh B 75] ñks;a;=jg jg ys 
65] n,h ,nd .ks. th m%pd,l A 70] n,h 
,nd .kakd wdldrhgu M,odhS m%pd,l 
n,h ,nd fokq we;. tkaðfï ñks;a;=jg 
jg wvq ksid m%pd,lh B iys; tkaðfï 
fiajd ld,h A m%pd,lh A iys; tkaðfï 
fiajd ld,hg jvd È.= úh hq;=h.

m%pd,l Ndú;d lrk bkaOk m%udKhg n,mdhs

m%pd,lh A 

by; rEm igyfka we;s r;= jl%h hkq 
m%pd,l A i|yd tkaðka ksIamdolhd úiska 
fndfyda úg fmkajk m%pd,l jl%h jk 
w;r th 100] ñks;a;=jg jg § 100] n,hla 
,nd fohs. m%pd,lh A iuÕ, tkaðu 
úiska 100] ñks;a;=jg jg ys wjysr lr we;s 
ksid tkaðu wêl f,i mgjkq fkd,efí.
by; i|yka l< n, wdka;slh iuÕ, 
Wmßu m%ldYs; n,fhka 70] l muK 
fiajd n,hla ,nd foñka fiajd n,h 
90] ñks;a;=jg jg § .; hq;=hs. m%p-
d,l jl%h wju ksYaÑ; bkaOk mßfN-
dackfha m%foaYh yryd .uka fkdlrhs. 

wjjdohhs

ñks;a;=jg jg .Kfka kej;=ï Wmdx.hla 

fkdue;s kï m%pd,lh B tkaðu wêl f,i 
mgjkq we;. tkaðug ydks ùfuka wdrlaId 
lr .ekSu i|yd 0.85 x Wmßu ñks;a;=jg 
jg m%udKhl§ kej;=u w;HjYH fõ.
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N%uK .Kk
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31   ñkqï m%pd,l úIalïNh iy ;dr;dj 

m%pd,l úIalïNh uekSu.
yßhgu m;=j< újrfha uOHfha iy m%pd,lh m<, we;s 
ia:dkhg odrh iys; md,lhla ;nkak.

fuu wjia:dfõ wrh  } 190 mm
úIalïNh          } 2 x 190 } 380 mm
 380 mm
    25.4
wÕ,a mßudKhla Ndú;d lrñka, wrh uek 2 ka .=K 

lrkak.

;dr;dj uekSu i|yd ,l=Kq lsÍu
m%pd,l ;dr;dj hkq >k ng¾j, bial=remamq lr we;ehs 
Wml,amkh lrñka tla yeÍula lrk úg m%pd,lh 
fl;rï bÈßhg wefokafkao hkak i|yd ñkqula fõ. 
• m;=j< újrfha uOHfha 0 iys; mßudKhla ;nkak. 

;,fhys o< jYfhka m<, fldgig we;s ÿr uekSu. 
• rjqï rEmhla f;darkak. fuu wjia:dfõ 140 mm 

f*,aÜ mEklska m%pd,lfha fl<jf¾ i,l=Kla 
idokak. 

• ;,fhys wfkla fl<jf¾ o tfia lr ñ,sóg¾ 140 l 

i,l=Kla idokak.

15x10

10 20

10

20

10
20

A = 140 mm

A
= 14

0m
m

B
 =

 8
0 

m
m

C = 280 mm

= w`.,a 15

;dr;dj uekSu.

ñkqï A, B iy C f,i .;fyd;a, 
;dr;dj m%udKfha iQ;%h jkafka, 

;dr;dj } A x B x 6.3
   C 

ie<lsh hq;=h : A, B iy C mm 
j,ska ;sìh hq;=hs .

m%pd,lh me;,s fïihla u; ;nkak, m%pd,l m%Odkshd fïih iam¾Y lrk w;r, íf,aâ 
fkdfõ. m%pd,lfha i,l=Kq fol Èf.a fl<ska odrhla iys; ,S lene,a,la ;nkak. 
túg ierháfha fl<jr fïihg iam¾Y fõ. md,lh Èf.a ´kEu ia:dkhl p;=i%hla ;nd B 
iy C ÿr ukskak. ;dr;dj .Kkh lrkak(

              A x B
      4 x C 

== ;dr;dj               140 x 80
       4 x 280 

= 10in 



32 m%pd,lh f;dard.ekSu  

;, .Kk f;aÍu 

mehg kdúl ie;mqï 10g wvq fiajd fõ.hla iys; ëjr 
fndaÜgq j, Ndú;d jk fndfyda m%pd,l ;, 3 m%pd,l fõ. 
fuh jvd;au wd¾Óluh úi÷uhs. m%pd,lh u`.ska we;s 
lrk ,o nf`oys lïmkh ms<sn| .eg¿jla we;s úg fyda 
m%pd,lfha by< nrla iuÕ fndaÜgqj fg%da,a lsÍu i|yd 
Ndú;d lrk úg 4-;, m%pd,lhla Ndú;d lrkq ,efí. th 
l=yrhla we;s l< yelsh.
^;, w. u; we;s m%pd,l u;=msg ydksùï& 

;, m%foaY wkqmd;h f;dard.ekSu

;, m%foaYfha wkqmd;h jkafka( 

fmkajd we;s mßÈ fmfkk úg ;,j, m%foaYh
m%pd,lhg iudk úIalïNhla iys; rjqul m%foaYh

fg%da,sx i|yd Ndú;d fkdlrk ëjr fndaÜgq i|yd ;, 
m%foaY wkqmd;h 0.30 isg 0.50 w;r fõ. fg%da,¾ hd;%d 
úiska ;, m%foaY wkqmd;h 0.50 isg iy Bg jeä w.hla 
Ndú;d lrkq we;. 

fndaÜgqj ie,iqï lsÍfï wÈhf¾§, m%pd,l 
úIalïNh ;lafiare lsÍu m%fhdackj;a fõ. 
ta i|yd jïmi we;s rEm igyk Ndú;d l< 

yel. m%pd,l ñks;a;=jg N%uK ;SrKh lrk 
.sh¾ wkqmd;h u; mokïj, miq n| ;=< 
m%pd,kh i|yd wjYH bv m%udKh rEm 
igyfkka oelaúh yelsh. 
flfia fj;;a, miq wjêfha§, Wm.%ka: 6 iy 

7 ys fmkajd we;s mßÈ m%pd,l úIalïNh iy 
;dr;dj ksis f,i .Kkh lsÍu jeo.;a fõ. 
rEm igyfka, WodyrKhla f,i Ndú;d lr 
we;( 

fiajd n,h } 13 hp 
m%pd,lfha ñks;a;=jg N%uK .Kk } 900 
1.   rEm igyfka my< fma<sfha, ñks;a;=jg   
N%uK 900 i|yd ,laIHh fidhd .kak.
2.   Tn 13 hp i|yd jl% f¾Ldj yuqjk f;la 

isria w;g by<g hkak.

3.   m%pd,l úIalïNh } wÕ,a 18 fidhd 

wvq m%pd,l jg .Kk } úYd, úIalïNhla we;s m%pd,l } jvd fyd| ld¾hlaIu;dj

fuu rEm igyk m%pd,l úIalïNh weia;fïka;= lsÍu i|yd m%fhdackj;a fõ.
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33   m%pd,l bv iy iafl.fha ksudj 

wju m%pd,l bv

D = m%pd,l úIalïNh 

1. 0.17 x D
2. 0.05 x D
3. 0.27 x D
4. 0.1 x D
5. Wmßu m;=j< È.: 2 x m;=j< úIalïNh

    0.7 x m%pd,l wrh weiqßka uksk ,§.

iafl.fha ys yevh iy m%pd,l ksIaldYkh m%pd,l 
ld¾hlaIu;djhg n,mdhs

fuu PdhdrEmfhys we;s 
iafl.hys yevh m%pd,lh 
;=<g b;d le<ô,s iys; 
c, m%jdyhla we;s lrhs. 
m%pd,lfha iafl.a iy n| 
fj; we;s bv b;d l=vd 
fõ. iafl.hys ugis<sgq 
ksudjla fkdue;. fuu 
idOl tlaj ÿ¾j, m%pd,l 
ld¾hlaIu;dj we;s lrhs.

n| iy w¾O WuÕ w;r 
;shqKq .eghla we;s w;r
tuÕska m%pd,lh ;=<g 
le<ô,s iys; c, m%jdyhla 
we;s fõ. 

m%pd,lh bÈßmsg we;s 

iafl.h b;d mq¿,a h.

1

4 3

2

5

3

iafl.fha ksudj
m%pd,lhg c,h .,d hdu le<öulska 

f;drj msßisÿ ùu b;d jeo.;a fõ. fuh 
idlaId;a lr .ekSu i|yd, iafl.fha 
m;=j< f¾Ldjg by<ska iy my<ska fyd| 
ksudjla ;sìh  hq;=hs.

m
%p
d,

l
 ú

I
al

ï
N

h
 D

m%pd,l úIalïNh D

msgqmi fnhdßx iúlsÍug
m%udKj;a bvla we;

Wmßu fldaKh

o15

;sria fldgi



34 wvq lrk ,o m%pd,l N%uK .Kk } úYd, m%pd,lh } bkaOk 

is,aj¾ *sIa ys c, ud¾.fha È. óg¾ 8 la iy fiajd 
úia:dmkh fgdka 5 ls.
28 fldgfia 2 j.=jg wkqj, fuu fndaÜgqjg 13 hp 
fiajd n,hla iuÕ mehg kdúl ie;mqï 6 l fiajd 
fõ.hla ,nd §ug wLKav rdcldß i|yd m%ldYs; 18 hp 
tkaðula m%udKj;a fõ. 3000 jg .Kk ys§ wLKavj 
18 hp ixj¾Okh lrk tkaðula f;dard .kq ,efí.
Wm.%ka:h 6 uÕska m%pd,l úl,am ;=kla i|yd .Kkh 
lsÍï fmkajhs. 
m%pd,l ;=ku tlu M,odhS m%pd,l n,h } 6.1 hp 
,nd fokq we;. mehg kdúl ie;mqï 6 lska fndaÜgqj 
Odjkh lrk n,h fuhhs. m%pd,l A iy B w;r we;s 
fjkialï ms<sn| meyeÈ,s lsÍula i|yd, 30 fldgi 
n,kak. m%pd,lhg wjYHh wju bv 33 msgqfõ we;s 
tajdg wkqj fõ.

úl,am 01 
.sh¾ wvq lsÍu   } 2(1 iy m%pd,l A
tkaðu hp   } 13
tkaðu jg .Kk  } 2700
m%pd,l jg .Kk  } 1350
M,odhS m%pd,l hp  } 6.1
bkaOk b;sß lsÍu  } 0

úl,am 02
.sh¾ wvq lsÍu   } 3 ( 1 iy m%pd,l A
tkaðfï hp   } 11.3
tkaðu jg .Kk  } 2700
m%pd,l jg .Kk  } 900
M,odhS m%pd,l hp  } 6.1

bkaOk b;sßh : (13 - 11.3) x 100 
   13 

úl,am 03 
.shr wvq lsÍu   } 3:1 iyd m%pd,l B 
tkaðfï n,h   } 10.9 hp 
tkaðfï jg .Kk  } 2250 jg .Kk 
m%pd,l jg .Kk  } 750 jg .Kk 
iM, m%pd,l n,h  } 6.1 hp

bkaOk b;sßh : (13 - 10.9) x 100 
   13 
 tkaðu wvq ksYaÑ; bkaOk mßfNdackh i|yd m%Yia; 
mrdihg wdikakj l%shd;aul jk neúka, 6] l muK 
bkaOk b;sßhla mj;s. uq¿ bkaOk b;sßh } 22]

w¨;a fndaÜgqjla yokjo ? 
ld¾hlaIu m%pd,lhla i|yd Tng m%udKj;a bvla we;s 

njg j. n,d .kak.

D
=

20
in

=5
08

m
m

34
0

28
0

0.17 x D = 86

0.05 x D = 26

D
=

18
in

=4
57

m
m

30
7

25
2

0.17 x D = 78

0.05 x D = 23

25
6

21
0

D
=1

5i
n=

38
1m

m

0.17 x D = 65

0.05 x D = 19

is,aj¾ *sIa ys úl,am m%pd,l m%udK 3l WodyrKh ^msgqj 10&
bkaOk b;=reï fjkia úh yels wdldrh kso¾Ykh lrhs.

= 13%

= 16%

úl,am 01 

úl,am 02 

úl,am 03 



35    bkaOk-ld¾hlaIu fndaÜgqjl n,h iy m%Odk udkhka  

fiajd úia:dmkh u; mokïj, bkaOk ld¾hlaIu fndaÜgqjl n,h iy m%Odk udkhka my; 
j.=fjka f;dard .; yelsh. f.dvke.s,s msßjeh wkqj, È. jeä lsÍu, tlu loïNhla iy 
.eUqrla ;nd .ekSfuka ;jÿrg;a bkaOk b;sßhla ,nd Èh yelsh.

fiajd úia:dmkh
fgdka ½ nr

m%ldY lrk ,o
m%pd,l m;=j<

n,h hp

fiajd fõ.h

knots

Wmßu fõ.h 
 

knots

c, udjf;a
È. 
Lwl

ìï lKqfõ È.
Bwl

v%d*AÜ Tren`o
óg¾ 
Tc

m (ft) m (ft) m (ft)
0.5 2 4.0 4.6 3.7 (12) 1.4 (4.6) 0.23 (0.7)

0.75 3 4.4 5.0 4.3 (14) 1.6 (5.2) 0.26 (0.9)

1 4 4.6 5.2 4.7 (15) 1.7 (5.6) 0.30 (1.0)

1.5 5 4.9 5.6 5.4 (18) 2.0 (6.4) 0.34 (1.1)

2 6 5.1 5.8 5.9 (19) 2.1 (6.9) 0.38 (1.3)

3 9 5.4 6.3 6.8 (22) 2.3 (7.7) 0.46 (1.5)

4 13 5.6 6.5 7.4 (24) 2.5 (8.3) 0.51 (1.7)

5 16 6.0 6.8 8.0 (26) 2.7 (8.8) 0.56 (1.8)

6 19 6.1 7.0 8.5 (28) 2.7 (9.0) 0.62 (2.0)

8 26 6.4 7.4 9.4 (31) 2.9 (9.6) 0.70 (2.3)

10 33 6.6 7.6 10.1 (33) 3.1 (10.2) 0.77 (2.5)

12 40 6.9 7.9 10.7 (35) 3.3 (10.8) 0.82 (2.7)

14 48 7.1 8.1 11.3 (37) 3.4 (11.2) 0.88 (2.9)

16 55 7.2 8.2 11.8 (39) 3.5 (11.5) 0.93 (3.0)

18 62 7.3 8.4 12.2 (40) 3.6 (11.8) 0.98 (3.2)

20 69 7.5 8.6 12.7 (42) 3.7 (12.0) 1.03 (3.4)

25 88 7.7 8.9 13.6 (45) 3.9 (12.8) 1.13 (3.7)

30 108 8.0 9.1 14.5 (48) 4.1 (13.4) 1.22 (4.0)

35 127 8.2 9.4 15.2 (50) 4.2 (13.9) 1.30 (4.3)

40 147 8.4 9.6 15.9 (52) 4.4 (14.5) 1.36 (4.5)

45 166 8.5 9.7 16.5 (54) 4.5 (14.9) 1.44 (4.7)

50 187 8.7 9.9 17.1 (56) 4.7 (15.4) 1.49 (4.9)

BWL

0.45 x TC

ueo fldgi

TC

TC

j.=j my; Wml,amk u; mokï fõ(

LWL

úia:dmkh 1/3
= 4.75 LWL

BWL
fndaÜgqfõ ueo fldgfia ix.=Klh :  C  = 0.72M

m%siaueála ix.=Klh ::  C  = 0.58P

= 2.7 - 3.4 my; fndaÜgq i`oyd

     = 3.4 - 3.7 fndaÜgq i`oyd L  = 12 - 18 m WL

  L =12 mWL

BWL
TC =

2.4 x úia:dmkh
LWL x

fndaÜgqfõ ueo fldgi

c, ud¾.fha È. LWL

TC c, ud¾.fha fiajd nr = 1/2 nr

c, ud¾.h ;=< ìï lKqj



36 wvq m%;sfrdaOhla Wfoid n| f¾Ld 

01.  m%pd,lfha úIalïNh iy m%pd,lhg wjYH bv m%udKh .Kkh lrkak. 

msgq 32 iy 33 n,kak. Tng m%pd,l A ^Wmßu tkaðka rpm .Kkska 90]& fyda úYd, yd 
jvd ld¾hlaIu m%pd,lh B ^ tkaðu Wmßufhka rpm 75]& Ndú;d lsÍug wjYH oehs 
;SrKh lrkak. 28 msgqfõ 2 j.=fjka fiajd n,h Ndú;d lrkak. .sh¾ fmÜáfha wvq lsÍfï 
wkqmd;h ,nd § m%pd,l rpm .Kkh lrkak.

02.  me;slv w`Èkak.(;Ügq iys; fndaÜgqj)
c, ud¾.h È. LWL ,l=Kq lrkak. ueo fldgfiys TC i<l=Kq lrkak.

04.  ueo fldgi w`Èkak.

c, ud¾. m<, BWL iy TC  0.45 x TC f,i 

,l=Kq lr my< f¾Ldj w¢kak. jgl=re my< 
fndaÜgqjla i|yd fl<jr jg lrkak fyda 

V-m;=<e;s fndaÜgqjla i|yd fldK phskhla 

f,i fl<jr lrkak. 
V-m;=<e;s fndaÜgqjlg by< m%;sfrdaOhla we;s 

kuq;a jvd fyd| fmr<Sï m%;sfrdaOhla orkq 

we;.

05.  fldgia igyka lr n| f¾Ld iqug 
lrkak.
tla tla fldgi i|yd c, ud¾.fha m<, iy 

rfnÜ Wi i,l=Kq lr fldgiaj, lgq igy-
ka lrkak. fndaÜgqfõ fõ.h wvd, jk ksid 

03.  c, ud¾.h w`Èkak.
c, ud¾.fha È. fldgia oyhlg fnod by; ix.=Klj,ska c, ud¾. m<, BWL Nd.h .=K 

lrkak. fuh wvq m%;sfrdaOhla i|yd w;HjYH jk ;shqKq ÿkakla ,ndfokq we;.

c, ud¾.h ;=< îï tl B WL

0.45 x TC

fndaÜgqfõ ueo fldgi

TC

9
8

7

5

0
1

2

4

10

3

tkaðu jvd;a
miqmig .ekSug
fh¥ n,anh hg f¾Ldj

6

fmr<Sï j,g jvd fy¢ka Tfrd;a;= §ug
ì,aÊ lS,a tll fndaÜgqfõ ueo fldgig
we;=<;a lrkak

0         1           2           3           4          5         6 7         8           9         100.
29

0.
560.

760.
93

1.
0

1.
0

0.
98

0.
93

0.
80

Stem width

0.
46

wvq m%;sfrdaOhlg ;shqKq
ÿkakla ;sîu b;d jeo.;ah

c, ud¾.fha fiajd nr

= 1/2 nr

c, ud¾.h ;=< È. LWL

TC

iïuq;Skag wkql+,
*%S fndavh

;Ügqj ^fvla&

f¾,a¨j

Baseline

ueo fldgi

m%pd,lhg wjYH bv §ug lS,a f¾Ldj
wjYH kï my;a lrkak

wju 0.03 X LWL¬ óg¾ 0.7 
iïmQ¾K nr mgjd we;s úg



37    fndaÜgq ÿkafka yevh 

—Oliefiskprosjektet˜ jHdmD;sh ^fkda¾âf*da¾iala,1984& 
rEmfha oelafjk mßÈ ÿkak jï mi rEmhg wkqj È.= 
lsÍfuka fndaÜgq fõ.h wkqj 15] isg 25] olajd bkaOk 
b;sßhla ,nd .;a nj fidhd .kakd ,È. jeä fõ.hlska 
jeä b;sßhla we;s úh.
 
w;ayod ne,Sïj,ska fmkakqï lf<a kj È.= ÿkak r<e;s 
uqyqÿ ;;ajhkays jvd;a fyd¢ka l%shdlrk njhs. r< 
myrla yuqfõ§ mer‚ fudg ÿkafkka bÈßhg iy 
me;a;g c,h bisk ,o w;r,  iq<Õ uÕska th fndaÜgqj 
u;g yud, fndaÜgqj f;;a lf<ah. 

kj ÿkak r< yryd jvd fyd¢ka lemQ w;r úYd, 
ÿkq /,a,la úis fkdlf<ah. flfia fj;;a, isyska 
ÿkakla iys;j, bÈß ;Ügqj olajd by< ksoyia 
mqjrejla ;sìh hq;=h. 

le,sid,a iy uela.%S¾ ^1993& lekvdfõ ì%áIa 
fldf,dïìhdfõ ëjr hd;%d ms<sn| m%;sfrdaO wOHhkhla 
lrk ,o w;r tajdfha b;d fyd| È.g idfmalaI úYd, 
loïNhla ;snqKs. 

jï miska we;s rEm foflka oelafjkafka ÿkafkys 
j¾;udk ie,iqu iy m%;sfrdaOh wvq lsÍug wjYH  
fjkia lsÍïh. m%;sfrdaOh wvq lsÍu i|yd ÿkafkys 
;shqKq lsÍu w;HjYh fõ. uqjy;a lsÍu c, ud¾.fha 
muKla fkdj IS¾ olajdo úh hq;=hs. m%;sfrdaOh wvq 
lsÍu i|yd ks¾udKfha we;s wfkl=;a jeäÈhqKq lsÍï 
w;r ;ks phskhl isg oaú;aj phskh olajd fjkia 
lsÍu we;=<;a fõ. 

bÈß n,an j,g m%;sfrdaOh 5 isg 10] olajd wvq l< 
yels kuq;a M,odhS ùug m%fõYfuka ks¾udKh l< 
hq;=hs. 28 msgqfõ 2 j.=fõ olajd we;s fiajd fõ.h wkqj 
È. óg¾ 12 g jeä FRP, jdfka iy we¨‍ñkshï fndaÜgq 
i|yd fuh iqÿiq fõ. ,S fndaÜgq i|yd, ÿkak È.= lsÍu 
iy uqjy;a lsÍu u.ska n,anhlska ksmojk n,mEu u 
,nd .; yelshs. 
fuys fmkajd we;s mßÈ n,an idudkHfhka r< myr j, 
;dr;dj wvq lrk w;r fuh m%pd,l ld¾hlaIu;djhg 
Okd;aul n,mEula we;s l< yelsh. 

n,an ìu weŒfuka fyda .eàfuka ydks ,eîfï wjodkula 
orK w;r, tu ksid, fndaÜgqfõ b;sß fldgfika c,h 
ldkaÿ fkdjk n,alafyvhlska fjka l< hq;=h. 

wju jYfhka mgjk ,o ;;ajfha } 0.03 x LWL + 0.7 m. 

úys¥

n,anh

n,an fldgi

n,an fldgfia m%udKh

neïu ^nq,ajd¾la tl&

;Ügqj

mrK ÿkak

f*%Üfndavh

È.= lrk ,o ÿkak

kj c, ud¾.h

mrK c, ud¾.h

j¾;udk ÿkq ks¾udKh  

kùlrKh lrk ,o ÿkq ks¾udKh
 

Ish¾  

 
 
 
 
 
 

 

wvq bkaOk mßfNdackh i|yd ;shqKq ÿkakla w;HjYH fõ. 

m%fõYfuka ks¾udKh lrk ,o n,an m%;sfrdaOh wvq lrhs. 



38 idudkH ieleiau 

ud¿ .nvdfõ msysàu.
tkaðfï n,fha idïm%odhsl yevh iuÕska, 
ud¿ .nvdj wjYH muKg jvd bÈßhg 
;eìh hq;=hs. n,h wvq lsÍu i|yd ;shqKq 
l|la w;HjYH jk kuq;a ud¿ bÈßhg 
r|jd ;nd .ekSu;a iuÕ fndaÜgqfõ bÈß 
lmamdÿjla we;s jk w;r th m%;sfrdaOh jeä 
lrhs. ÿIalr iqlaldkï md,khla iy wvq 
*%Sfndaâ È. ksid wêl ld,.=Kh ;=< th 
wk;=reodhl úh yelsh.
 
ud¿ .nvdj ;jÿrg;a msgqmiska ia:dk.; 
lsÍu i|yd, tkaðu ;j;a miqmig f.k 
hdu wjYH fõ. miq n| fjkia lsÍu ;=<ska 
fuh l< yelsh. 

ù,a yjqih bÈßfhka fyda 
miqmiska msysàu. 

tkaðu miqmig f.k .shfyd;a, ù,a yjqih 
miqmiska fyda bÈßfhka we;s ;Ügqjla 
ieliSug yelshdj we;.

ù,a yjqih bÈßhg f.k hdu;a iuÕ, 
tkaðka ldurhg m%fõYh idudkHfhka 
jï me;af;a we;s fldañx iys; yeÉ tlla 
yryd fõ. ;Ügqjg iudk uÜgfï we;s 
fnda,aÜ weK fh¥ c, wdrlaIs; yeÉ tlla 
yryd tkaðu bj;a l< yelsh.

ud`M .nvdj

ud`M .nvdj

fuu fldgfia wêl nr
megùfuka j<lskak

FRP

fl<jr n,anh

jdfka iy we¨ñkshï

Wmßu fldaKh

o15

;sria fldgi

ud`M .nvdj

tkaðu

miq fldgi
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    msg; hd;%d iy nyq n| fndaÜgq iys; bkaOk b;sßlsÍï 

FAO úiska ngysr iefudajdys 
Ndú;h i|yd óg¾ 8.9 ^wä 29& 
legurka ^wd,shd& ks¾udKh lrk 
,È. gQkd i|yd fg%d,a lsÍu i|yd 
w¾O ie,iqï fõ.h wjYH fõ. 25 
hp wjqÜfndaâ tkaðula  yd ñksiqka 
y;r fofkl= iy ëjr wdïmkak 
iuÕ w;ayod ne,Sfï fõ.h mehg 

kdúl ie;mqï 13 la úh. fuu j¾.fha hd;%d ish .Kkla we¨‍ñkshï 
j,ska idod we;. fuu legurka m%Odk jYfhka gQkd i|yd fg%d,sx 
lsÍu, gQkd i|yd isria f,dka.a ,hskska lsÍu iy iakem¾ iy .DDm¾ 
i|yd my< uiqka we,a,Su i|yd fhdod .ks. 40 hp tkaðula iuÕ 
w;ayod ne,Sï 16 knot olajd fõ.h jeä ùula fmkakqï l< kuq;a 
kdúl ie;mqu i|yd bkaOk mßfNdackh kdúl ie;mqug 0.92 litre
isg kdúl ie;mqug 1.4 litre olajd 50] lska jeä úh. 

wjqá%.¾ hd;%d iy nyq n| fndaÜgq j,§ w¾O úia:dmk fõ.h i|yd 
;ks n| fndaÜgqj,g jvd wvq n,hla wjYH fõ. 

hd;%d j¾.h
Wmßu fõ.h

wjqÜfndâ tkaðu
bkaOk Ndú;h
kdúl ie;mqug ,Sg¾

8 hp 12 hp 8 hp 12 hp

5.8 m boat 6.3 knots 7.3 knots 0.54 0.75

8.0 m canoe 9.4 knots 11.5 knots 0.40 0.56

wjqá%.¾ Trej iuÕ bkaOk b;=reï 

8 hp tkaðu } 28% iy 12 hp tkaðu } 25% 

FAO úiska KIR-4 ;ks wjqá%.¾ 
lefkdaj lsßn;s ys Ndú;h i|yd 
ks¾udKh lrk ,§. tys È. óg¾ 
7.2 ^wä 24& jk w;r 9.9 hp 
wjqÜfndaâ tkaðula we;s w;r, 
mehg kdúl ie;mqï 11 l w;ayod 
ne,Sfï fõ.hla iy ñksiqka 
;sfofkl= iy ëjr wdïmkak 
iys; fõ. 

bkaOk mßfNdackh ,Sg¾ 0.57$kdúl ie;mqu úh. fuu Trej gQkd 
i|yd fg%d,sx i|yd iy .,amr ud¿ i|yd yEkaâ ,hsksx l%u fhdod 
.ks. 

FAO úiska bkaÿkSishdfõ Ndú;h 
i|yd INS-2 oaú;aj wjqÜß.¾ 
Trej ks¾udKh lrk ,os. 

tys È. óg¾ 8 ^wä 26& la jk 
w;r 4.5 hp l wNHka;r ãi,a 
tkaðula we;. thg ñksiqka 
fofofkl= iy lsf,da.%Eï 150 l 
nrla iuÕ mehg kdúl ie;mqï 
7 l w;ayod ne,Sfï 
fõ.hla ;snq‚. 

bkaOk   mßfNdackh   kdúl   ie;mqug 
,Sg¾ 0.15 úh. È. óg¾ 9.7 
^wä 32& olajd jeä lrk ,o Bg 
iudk Trejla jk INS-3g 6.5 
hp ãi,a tkaðula iú lr we;.

Y%S ,xldfõ ckm%shu ëjr fndaÜgqj jkafka
jïmi PdhdrEmfha fmkajd we;s óg¾ 5.8 
^wä 19& FRP fndaÜgqjhs. uq,§ fuu fndaÜgq 
6 hp N+ñf;,a msg; tkaðulska n,.kajk 
,o w;r miqj th 8 isg 12 hp olajd iy 
oekg 25 hp olajdu jeä úh. kùlrKh 
lrk ,o, iïm%odhsl, óg¾ 8 ^wä 26& l 
È.lska hq;a ;ks wjqá%.¾ Trejl 
l%shdldÍ;ajh iy 5.8 m

FRP fndaÜgqjl l%shdldß;ajh ixikaokh lsÍu i|yd BOBP w;r;=r w;ayod ne,Sï isÿ lrk 
,§. folu tlu tkaðula Ndú;d lrk w;r tlu lsf,da.%Eï 400 l nr orhs. óg¾ 5.8 l 
fndaÜgqj úia:dmk fõ. mrdifhka Tíng Odjkh lrk ,o w;r wjqá%.¾ Trefõ È.= yd mgq 
n| 25 isg 28] olajd bkaOk b;sßhla ,nd ÿkafkah. wjqá%.¾ Trej o 8 hp ãi,a tkaðula 
iuÕ mÍlaIdjg ,la lrk ,o w;r tuÕska bkaOk mßfNdackh kdúl ie;mqu g ,Sg¾ 0.20 
olajd wvq lrk ,o w;r th 5.8 m fndaÜgqfõ bkaOk mßfNdackhg idfmalaIj 54] l bkaOk 
b;sßhla úh. 



40  rchkag bkaOk b;sßlsÍï m%j¾Okh l< yelafla flfiao@ 

bkaOk wld¾hlaIu tkaðka fjkqjg rchg Èß.ekaùï ,nd Èh yelsh.

fndfyda rgj, ëjr fndaÜgq i|yd bkaOk iykdOdr ,nd foa. iykdOdr bj;a lsÍu bkaOk 
mßfNdackh wvq lrk njg ielhla ke;. kuq;a ëjrhskag yev.eiSug yels jk mßÈ fuh 
l%udkql+,j l< hq;=h. bkaOk b;sß lsÍfï ;dlaIKhka i|yd Èß.ekaùï fhduq l< hq;=h. 
2-iafg%dala wjqÜfndaâ tkaðu b;d ÿ¾j, bkaOk ld¾hlaIu;djhla we;s tlls. bkaOk iykdOdr 
fokjdg jvd bkafndaâ ãi,a tkaðka iúlsÍfï úl,am l%u Ndú;d lrñka kshuq jHdmD;shl 
w;ayod ne,Sï lsÍfuka miq fuu tkaðka fjkqjg ãi,a tkaðka i|yd rch Èß.ekaùï ,nd 
fokafka kï jvd fyd|h.

bkaOk ógr iy wd;;s ógr Ndú;h m%j¾Okh lsÍu i|yd bkaOk b;sß lsÍfï
lKavdhï ks¾udKh lsÍug rchg yelsh.

ëjr fomd¾;=fïka;=j ;=< fuu w;afmdf;ys olajd we;s mßÈ bkaOk b;sß lsÍfï l%u ms<sn| 
ukd oekqula we;s bkaOk b;sß lsÍfï lKavdhula isáh hq;=h. Wiia bkaOk mßfNdack ñkqï 
WmlrKhlska iukaú; fuu lKavdhu Tjqkaf.a fndaÜgqfõ isák ëjrhskag fndaÜgqjl bkaOk 
mßfNdackh ù,a yjqifha fudksgrhla u; ksÍlaIKh lsÍu i|yd fuu WmlrKfha we;s 
m%fhdackh fmkajkq we;. tkaðka n,h wvq lsÍfuka bkaOk b;sß lr .ekSfï yelshdj ëjrhskag 
;uka úiskau oel .ekSug jvd M,odhS lsisjla ke;. fg%da,¾ hd;%d u; weof.k hdfï n,h 
uekSug lKavdhug wd;;s ógrhla o we;. kjiS,ka;fha ^Billington, 1988&, ëjrhska fuu 
óg¾ iú lsÍu i|yd Okd;aul m%;spdr olajd we;. tkaðu jg .Kk fjkia lsÍfï n,mEu 
bkaOk ógrfha oelSfuka Tjqkaf.ka fndfyda fofkla mqÿuhg m;a jQ w;r tys m%;sM,hla 
f,i Tjqka Tjqkaf.a .uka fõ.h fyda weof.k hdfï udÈ,sh fjkia l<y. Tjqkaf.ka fndfyda 
fofkla bkaOk ñkqï WmlrK kefjys iú lr we;. 30] olajd bkaOk b;sßhla ,nd .kakd ,È.

Tmamq lrk ,o bkaOk b;sß lsÍfï ;dlaIKhka úYd, fhdackd l%u 
yryd jHdmD;s lsÍu rchg iy;sl l< yelsh.

FAO yg ixj¾Okh fjñka mj;sk rgj, bkaOk ld¾hlaIu fndaÜgq iy tkaðka m%o¾Ykh lsÍfï 
mq¿,a w;aoelSula we;. flfia fj;;a, fndfyda wjia:dj,§ uQ,sl kshuq ksrEmKj,ska miqj lsisÿ miq 
úmrï lsÍula isÿù fkdue;. bkaOk - ld¾hlaIu ;dlaIKhka y÷kajd §u id¾:l lr .ekSu i|yd 
n,mEula ,nd .ekSu i|yd hï .uH;djla ;sîu jeo.;a fõ. kshuq kso¾Ykhlska miqj fyd¢ka 
ixúOdkh jQ iy uQ,HlrKh lrk ,o úYd, fhdackd l%u yryd Tmamq l< ;dlaIKhka mq¿,a 
l< hq;=hs. iïmQ¾K w;ayod ne,Sfï ld, iSudjlska f;drj kj ;dlaIKhla y÷kajd fkdÈh 
hq;=hs.

fndaÜgqfõ È. u; mokï jQ kS;s Í;s by< bkaOk mßfNdackhla iys; widudkH 
f,i yeve;s fndaÜgq j,g uÕ mdokq we;s nj mfriaiï jkak. 

;sridr ëjr l¾udka;hla i|yd m%uqL;u l<ukdlrK ie,iqï

wêl f,i uiqka we,a,Su ksid wvq uiqka ixLHdjla yUdhEug jeä ld,hla yd bkaOk jeh fõ. 
rch úiska l<uKdlrK ie,iqï ;=<ska iy ëjrhska iuÕ iyfhda.fhka u;aiH iïm; 

wkd.; mrmqr fjkqfjka mj;ajdf.k hd hq;=hs.

fndfyda rgj,a wdrlaIs; fr.=,dis fyda we;eï ëjr lghq;= i|yd m%fõYh iïnkaOfhka 
fndaÜgqjl iuia; È. iSudjla f,i Ndú;d lrhs. tys m%;sM,h 
jkafka ëjrhska yels;dla úYd, ud¿ r|jd .ekSfï Odß;djla 
,nd  .ekSu i|yd ;u fndaÜgqfõ È.g jvd loïnh iy .eUqr jeä lsÍuhs. 
tys m%;sM,h jkafka jï miska rEmfha oelafjk mßÈ flá iy nd,al iys; 
fndaÜgq jk w;r tjka fndaÜgq oekgu fkda¾fõ ys bÈlr we;. fuu j¾.fha 

fndaÜgqjla w;sYhska by< bkaOk mßfNdackhla we;s w;r r< yuqfõ ÿ¾j, f,i l%shd lrhs. 
fndaÜgqfõ m%udKh i|yd fyd|u ks¾Kdhlh >k ixLHdj ^CUNO& fyda >k ixLHdj u; 
mokï jQ o< fgdka m%udKhhs. túg fndaÜgq ysñlreg fyd| bkaOk wd¾Ólhla i|yd È.la iy 
loïNhla f;dard .; yelsh.
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fndaÜgqjl fiajd ld,h mqrdjg n,Yla;s Ndú;h .Kkh lsÍu fndaÜgqjla ;ekSfï § 
iy l%shd;aul lsÍfï§ Ndú;d lrk øjHj, idfmalaI jeo.;alu fmkakqï lrhs. 

>kl wxlh } 24 m3 iys; óg¾ 9 fndaÜgqjla f.dvke.Su i|yd hk Yla;sh, ,E,s ,S bÈ 
lsÍï iy ;ks iï FRP bÈlsÍfï n|j, nr Ndú;d lrñka Wm.%ka:h 5 g wkqj .Kkh 
flf¾. ^is,aj¾ *sIa, msgqj 10&. bÈlsÍï øjHj, wka;¾.; Yla;s wka;¾.;h cQ,aia ( J ), 
fu.dcQ,a ^MJ& fyda .s.dcQ,a ^GJ&, n,Yla;s i|yd cd;Hka;r tallh ^ñ;%r;ak, fõ,a iy 
fõ,a, 2007& j,ska m%ldY fõ. 
túg cQ,a tallh ãi,a bkaOkj, Bg iudk Yla;shg mßj¾;kh fõ(

,Sg¾ 1 l ãi,a bkaOk } 36.4 MJ } 10.1 kWh.
 

WodyrKh 01. fndaÜgqjla ;ekSfï§ Ndú;d lrk Yla;sh 

,S iy FRP fndaÜgqjla bÈlsÍu i|yd wjYH øjH, tkaðu iy WmlrKj, wka;¾.; 
Yla;sh iy nr ms<sn| iúia;rd;aul úYaf,aIKhla my; m%;sM,h ,nd fohs(
FRP fndaÜgqfõ m%udKh fuka ;=ka .=Khla wka;¾.; fõ. ,S fndaÜgqj yd ii|k úg FRP 
fndaÜgqjg ;=ka .=Khl n,Yla;shla jeh fõ.  kuq;a FRP fndaÜgqjg fgdka 0.9 lska wvq 
fiajd úia:dmkhla we;. ãi,a tkaðu ksmoùfï§ n,Yla;sh Ndú;d lrk kuq;a tkaðu 
wn,s lrk úg fuu Yla;sfhka fldgila kej; ,nd .efka.

 ,S fndaÜgqj
FRP 

fndaÜgqj

fndaÜgqfõ nr ^ieye,a¨ fndaÜgqj&

   fiajd nr

3.1 fgdka

2.0 fgdka

2.2 fgdka

2.0 fgdka

fiajd úia:dmkh 5.1 fgdka 4.2 fgdka

bÈlsÍï øjH" tkaðu" WmlrKj, Yla;sh

ãi,a bkaOkj, Bg iudk Yla;sh

35 GJ

900 ,Sg¾

100 GJ

2800 ,Sg¾

WodyrKh 02. uiqka we,a,Sfï fufyhqï j,§ Ndú;d lrk n,Yla;sh 

fuys bÈßm;a lr we;s LCA WodyrKhla f,i ,S iy FRP fndaÜgq Ndú;d lrk ëjrhska 
fjrf<a isg 20 kdúl ie;mqu ÿßka ä%*aÜfkÜ uiqka we,a,Su isÿ lrhs. tla tla fndaÜgqfõ 
tkaðkaj, bkaOk mßfNdackh mehg kdúl ie;mqï 4 fõ.fhka meh 3 weof.k hdug ,Sg¾ 
6la úh. w,a,d .;a uiqka whsia u; ;nd we;s w;r tla .uklg whsia m%udKh lsf,da .a?ï 
500 ls. úÿ,sh u.ska whsia fgdka tllg 50 kWh wkqmd;hlska whsia ksmojkq ,efí. ãi,a 
bkaOkj, Bg iudk Yla;shla njg mßj¾;kh lsÍfï§ Ndú;d lrk Yla;sh ,Sg¾ 3 ls.

tla .uklg ãi,a m%udKh ,Sgr j,ska

 6 knots 7 knots

fufyhqu oej FRP oej FRP

me'kd'ie;mqï 40l fõ.fhka 

.uka lsÍu
25 23 42 36

uiqka we,a,Su 6 6 6 6

ud¿ .nvd lsÍu - whsia 3 3 3 3

tla .uka jrlg ãi,a bkaOk 
,Sg¾

34 32 51 45

fndaÜgqfõ kv;a;=j i|ydo, wmøjH 
m%;sfrdaë ;Ska;, .s,afkÜ wdfoaY lsÍu 
iy fiajd ld,h wjidkfha fndaÜgqj 
iSÍug we;=¿j ld¾hhkag hï Yla;shla 
wjYH jkq we;. 
kuq;a fuu l%shdldrlïj, n,Yla;s 
wka;¾.;h bkaOk mßfNdacfha§ 
Ndú;d lrk Yla;shg idfmalaIj 
orkafka iq¿ jeo.;aluls. 

 Wm.%ka:h 1 ( Ôjk pl% n,Yla;s úYaf,aIKh ( ( LCA) 
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WodyrKh 03. Ôjk pl%h ;=< Ndú;d lrk uq¿ Yla;sh ^ãi,a bkaOk ,Sg¾& 

jirlg pdßld 200 la iy tla tla fndaÜgqfõ wjqreÿ 15 l fiajd ld,h Wml,amkh l<fyd;a, 
Ndú;d lrk Yla;sh jkafka( 

 

FRP

 
Wood 6 knots

7 knots
103 000 litres  

154 000 litres

6 knots
7 knots

Construction

 
 
Operation

 99 000 litres
138 000 litres

01. fiajd fõ.h b;d jeo.;a fõ. by; WodyrKfha §, mehg kdúl ie;mqï 7 isg 6 olajd wvq 
lsÍu   uq¿ n,Yla;s msßjeh 30] lska muK wvq lrkq we;. ^ksYal%Sh ëjr wdïmkak&. 

02.   fndaÜgqjla ;ekSu i|yd Ndú;d lrk øjHj, wka;¾.; Yla;s m%udKh ie,lsh hq;= fkdfõ. 

03.   FRP, we¨‍ñkshï iy ma,hsjqâ jeks ieye,a¨‍ n| øjH fuu WodyrKfha§ oelajqKq f,i mehg 

kdúl         ie;mqï 6 l wd¾Ól fõ.hl§ iïmQ¾K n,Yla;s Ndú;h 4] lska wvq lrhs.



45  Wm.%ka:h 2 ( bkaOk mßfNdackh uekSu  

WodyrKh (

bkaOk ,Sg¾ 0.5 la mßfNdackh lsÍug 
.;jk ld,h } ;;amr 186 

fõ.h } mehg kdúl ie;mqï 7.8 

k, úIalïNh iy È. tkaðka n,h 
i|yd  iqÿiq úh hq;=hs.

WodyrKh( 

50 hp olajd tkaðka i|yd, úIalïNh } 
40 mm iy È. } 0.6 m Ndú;d lrkak. 
th ,Sg¾ 0.5 i|yd m%udKj;a fõ. úYd, 
tkaðka i|yd mhsmamfha úIalïNh iy 
È. jeä lrkak. 

m%udKh i|yd i,l=Kq lsÍu i|yd
m%:ufhka msgjk k<h wdjrKh lsÍu 
i|yd is,skavrhg j;=r iaj,amhla j;a 
lrkak. 

¬ 30 mm ,l=Kla lrkak. 
wdmiq bkaOk k<h is,skavrfha ;nkak. 

uekSfï ùÿrejlg ,Sg¾ 0.5 la 
m%fõYfuka uek n,kak.
bkaOk is,skavrhg j;a lr by< uÜgu 
i,l=Kq lrkak. 

bkamiq rEmfha oelafjk mßÈ bkaOk 
,Sg¾ 0.1 ne.ska i,l=Kq lsÍfuka msrjQ 
mßudj iudk fldgia j,g fnokak. 
30-50 hp uksk úg uq¿ ,Sg¾ 0.5 Ndú;d 
lrkak. 

wvq n,h i|yd Tng ,Sg¾ 0.1 isg 0.4 
olajd ñkqï mßudj Ndú;d l< yelsh. 
uekSfï ld,h ñks;a;= follg jvd jeä 
jk mßÈ ilia lrkak.

bkafclagrfhka tk bkaOk

 

is,skavrh isria w;g
iú lsÍu myiq lsÍu
i`oyd ;yvqj

 
 

jd isÿr

 

 

ñkqï is,skavrh
3-ud¾. lmdghlska 
msrùu i|yd
gexlsfha bkaOk uÜgu
fuhg jvd jeä úh hq;=hs

úksúo fmfkk 
wel%,sla mhsmamh 

 
 
 
0.5
 
 
 
0.4
 
 
 
0.3
 
 
 
0.2

 
bkaOk uÜgu
fuu ,l=K 
miq lrk úg
iafgdma fjdj
tl wdrïN lrkak' 

0.1
 
 
 
00

 

bkaOk uÜgu
fuu i,l=K
miq lrk úg
iafgdma fjdÉ 
tl kj;ajd
lmdgh gexls
iemhqug
udre lrkak

 
 

bkaOk gexlsfhka 
^fndaÜgq gexlsh fyda 
úfYaI gexlsh&

 
 
 
 
 
 
 
 
 
 
 tkaðu fj;g

 
 

3-ud¾.
lmdgh
msysàu

;U mhsmamh
m;=f,a 

isg ñ'ó 25
ÿrlska 

1 kejf;a'

hkaf;%damlrK ma,.a tl
by< iy my< bfmdalais 
.ï .Eu uÕska w,jd we;'

 
 

tkaðugis,skavrh uekSug

gexlsfha isg

tkacsu ÿjk w;f¾u 
ñkqï is,skavrh 
mqrjkq ,efí.

ñkqï is,skavrh mSß
we;. tkaðu gexlsfhka 
bkaOk ,nd .kS

tkaðu uekSfï is,skavrfhka 
bkaOk ,nd .kS. gexlshg 
we;s iïnkaOh jid we;.



46  Wm.%ka:h 3 ( bkaOk b;sßlsÍï .Kkh lsÍu

Wmßu
0.9 x  
Wmßu 

N%uK .Kk

0.8 x  
Wmßu 

N%uK .Kk

0.7 x  
Wmßu N%uK 

.Kk

01. Wmßu m%pd,l m;=j, n,h wYajn,                                         29

02. tkaðka N%uK .Kk                                     3000 2700 2400 2100

03. fiajd fõ.h mehg kdúl ie;mqï 7.1 6.7 6.2 5.5

04.  m%pd,l m;=j, n,fha fnÿu 1.0 0.73 0.51 0.34

05. m%pd,l m;=j, n,h wYajn,             (01. x 04.) 29 21 15 10

06. bkaOk Ndú;h mehg ,Sg¾                    05. x 0.25 7.3 5.3 3.8 2.5

07. mehg kdúl ie;mqug bkaOk Ndú;h 
ke.ie;mqug ,Sg¾                            (06. / 03.) 1.03 0.79 0.61 0.45

08.  uiqka we,a,Sfï ia:dkhg f.dia kej; taug ÿr
 ^kd.ie;mqï&  

40 40 40 40

09. tla ixpdrhlg bkaOk ,Sg¾              (07. x 08.) 41 32 24 18

10. tla ixpdrhlg uiqka we,a,Sug bkaOk ,Sg¾    6 6 6 6

11. iuia; ixpdrfha§ uq¿ bkaOk m%udKh ,Sg¾ 
(09.+ 10.)                      

47 38 30 24

12. bkaOk b;sßh 11. ^Wmßu& - 11. ^wju ,Sg¾& 0 9 17 23

13. tla ixpdrhlg .;jk ld,h meh      (08. x 03.) 5.6 6.0 6.5 7.3

14. tla ixpdrhlg .;jk ud¿ we,a,Sfï ld,h  meh 12 12 12 12

15. ixpdrhg hk uq¿ ld,h meh            (13. x 14.) 17.6 18 18.5 19.3

16. ixpdrhg hk wu;r ld,h meh  11. - 11. ^Wmßu& 0 0.4 0.9 1.7

17. jirlg ixpdr .Kk 200 200 200 200

18. jilr bkaOk b;sßh ,Sg¾                (12. x 17.) 0 1800 3400 4600

iuia; È.    9.0 m

c, ud¾.fha È.    8.0 m

fiajd úia:dmkh ^okafka kï&    fgdka 5

tkaðfï m%ldYs; n,h, hp wLKav fiajh    51 hp

tkaðfï Wmßu N=uK jdr .Kk” wLKav fiajh    3000 rpm

fndaÜgqj - is,aj¾ *sIA



47  Wm.%ka:h 3 ^b;sß fldgi& ( bkaOk b;sßlsÍï .Kkh lsÍu

Wmßu
0.9 x  
Wmßu 

N%uK .Kk

0.8 x  
Wmßu 

N%uK .Kk

0.7 x  
Wmßu N%uK 

.Kk

01. Wmßu m%pd,l m;=j, n,h wYajn,                                         

02. tkaðka N%uK .Kk                                     

03. fiajd fõ.h mehg kdúl ie;mqï

04.  m%pd,l m;=j, n,fha fnÿu 1.0 0.73 0.51 0.34

05. m%pd,l m;=j, n,h wYajn,             (01. x 04.)

06. bkaOk Ndú;h mehg ,Sg¾                    05. x 0.25

07. mehg kdúl ie;mqug bkaOk Ndú;h 
ke.ie;mqug ,Sg¾                            (06. / 03.)

08.  uiqka we,a,Sfï ia:dkhg f.dia kej; taug ÿr
 ^kd.ie;mqï&  

09. tla ixpdrhlg bkaOk ,Sg¾              (07. x 08.)

10. tla ixpdrhlg uiqka we,a,Sug bkaOk ,Sg¾    

11. iuia; ixpdrfha§ uq¿ bkaOk m%udKh ,Sg¾ 
(09.+ 10.)                      

12. bkaOk b;sßh 11. ^Wmßu& - 11. ^wju ,Sg¾&

13. tla ixpdrhlg .;jk ld,h meh      (08. x 03.)

14. tla ixpdrhlg .;jk ud¿ we,a,Sfï ld,h  meh

15. ixpdrhg hk uq¿ ld,h meh            (13. x 14.) 

16. ixpdrhg hk wu;r ld,h meh  11. - 11. ^Wmßu&

17. jirlg ixpdr .Kk

18. jilr bkaOk b;sßh ,Sg¾                (12. x 17.)

iuia; È.    9.0 m

c, ud¾.fha È.    8.0 m

fiajd úia:dmkh ^okafka kï&    fgdka 5

tkaðfï m%ldYs; n,h, hp wLKav fiajh    51 hp

tkaðfï Wmßu N=uK jdr .Kk” wLKav fiajh    3000 rpm

fndaÜgqj - 



48  Wm.%ka:h 4 ( tkaðka fufyhùfï úhou úYaf,aIKh lsÍu 

wYajn, 35 
wjqÜfndaâ tkaðu

wYajn, 23 
ãi,a tkaðu

01. ia:dms; úhou                                                  US$ 5000 9000

02. fiajd Ôú;h - jir 3 6

03. jirlg laIh ùu  01. / 02.                                       US$ 1666 1500

04. m%d.aOk fmd<sh  15]                                        US$ 750 1350

05. jirlg m%d.aOk 03. + 04.                                  US$ 2420 2850

06. jirlg w¿;ajeähdj 0.1 x 01.                           US$ 500 900

07. tla ixpdrhl§ tkaðu ÿjk m%udKh meh 4 4

08. mehg bkaOk Ndú;h ,Sg¾ 8 3

09. tla ixpdrhlg hk bkaOk ,Sg¾  07. + 08. 32 12

10. bkaOk ,Sgrhl úhou                                        US$ 0.80 0.80

11. bkaOk ,Sgrhlg hk úhou  09. x 10.                   US$ 25.60 9.60

12. jirlg ixpdr .Kk 200 200

13. jirlg bkaOk úhou 11. x 12.                          US$ 5120 1920

14. jirlg uq¿ úhou  05. + 06. + 13                       US$ 8040 5670

WodyrKh ( >dkdfõ Trejl Ndú;d lrk wjqÜfndaâ tkaðul iy ãi,a tkaðul 
     msßjeh ixikaokh lsÍu. 

igyk  ( fuh idfmalaI jYfhka ir, úYaf,aIKhla jk w;r th jirlg 
   iïmQ¾K msßjeh ms<sn| weÕùula imhhs. ˜‍Y=oaO j¾;udk w.h˜‍     
    ̂ NPV& úYaf,aIKhla jvd;a ksjerÈ kuq;a jvd ixlS¾K fõ.



49 Wm.%ka:h 4 ^b;sß fldgi& ( tkaðka fufyhùfï úhou

úYaf,aIKh lsÍu 

.Kkh lsÍï m;%h 

igyk( fuh idfmalaI jYfhka ir, úYaf,aIKhla jk w;r th jirlg iïmQ¾K msßjeh 

ms<sn| weÕùula imhhs.  ˜‍Y=oaO j¾;udk w.h˜‍  ̂NPV& úYaf,aIKhla jvd;a ksjerÈ kuq;a jvd 

ixlS¾K fõ. 

wYajn, 35 
wjqÜfndaâ tkaðu

wYajn, 23 
ãi,a tkaðu

01. ia:dms; úhou                                                  

02. fiajd Ôú;h - jir

03. jirlg laIh ùu  01. / 02.                                       

04. m%d.aOk fmd<sh  15]                                        

05. jirlg m%d.aOk 03. + 04.                                  

06. jirlg w¿;ajeähdj 0.1 x 01.                           

07. tla ixpdrhl§ tkaðu ÿjk m%udKh meh

08. mehg bkaOk Ndú;h ,Sg¾

09. tla ixpdrhlg hk bkaOk ,Sg¾  07. + 08.

10. bkaOk ,Sgrhl úhou                                        

11. bkaOk ,Sgrhlg hk úhou  09. x 10.                   

12. jirlg ixpdr .Kk

13. jirlg bkaOk úhou 11. x 12.                          

14. jirlg uq¿ úhou  05. + 06. + 13                       



50  Wm.%ka:h 5 ( nr fkdue;sj fndaÜgqjl nr  

  újD; fndaÜgq
Wood FRP

k 0.08 0.06
Cubic number 

CUNO 
m3

Lightship 
no load 
tonnes

Lightship 
no load 
tonnes

4 0.3 0.2
6 0.5 0.4
8 0.6 0.5
10 0.8 0.6
15 1.2 0.9
20 1.6 1.2
25 2.0 1.5
30 2.4 1.8
35 2.8 2.1
40 3.2 2.4

  ;Ügq iys; fndaÜgq
Wood FRP Steel

k 0.13 0.09 0.16
Cubic number 

CUNO 
m3

Lightship 
no load 
tonnes

Lightship 
no load 
tonnes

Lightship 
no load 
tonnes

20 2.6 1.8 3.2
25 3.3 2.3 4.0
30 3.9 2.7 4.8
40 5.2 3.6 6.4
50 6.5 4.5 8.0
60 7.8 5.4 9.6
70 9 6.3 11
80 10 7 13
100 13 9 16
120 16 11 19
140 18 13 22
160 21 14 26
180 23 16 29
200 26 18 32

nr } úia:dmkh
fgdka 1 nr } 1000 kg } fgdka 1 úia:dmkh ^È. fgdka 1 } fuÜßla fgdka 1.016& 

megjQ nrla fkdue;s fndaÜgqfõ nr ms<sn| ;lafiarejla >K wxlh fyj;a 
CUBIC NUMBER (CUNO) moku u; isÿ l< yel.
CUNO = È. x îï È. x .eUqr = LH x BH x DM

. 

jeis j;=r fndaÜgqfõ
tl;=jkq we;

 
.eUqr  =  

.eUqr 1/2 È.lska ueksh hq;=hs  
DM

LH f,i fndaÜgqj j;=f¾ ;sfí
kï tys .eUqr uek n,kak

wvx.= lr
fkdue;

BHìï lKqj =

D
M

BH

D
M

½ LH

LHiuia: È. =

 

.eUqr =

 

DM

Plank

BH

D
M

BH

Deck

bj;a l< yels
f*kavrh

;Ügq iys; fndaÜgq

újD; iy ;Ügq iys;
fndaÜgq i`oyd os. ukskq
,nkafka tlu wdldrfhka h

LH

D
M

D
M

D
M

wvx.= lr
fkdue;

D
M

újD; fndaÜgq jeis j;=r ialm¾ia yryd
msg;g ldkaÿ jkq we;

;Ügqj u; ìï lKqj =

wvx.= lr
fkdue;

tkaðu iy WmlrK iys; fndaÜgqfõ weia;fïka;=.; nr
Lightship } nrla ke;

nr } k x CUNO fgdka 1 fgdka } 1000 kg
bx.%Sis È.= fgdka } 2240 lb } 1016 kg



51  Wm.%ka:h 5 ^b;sß fldgi& (
nr fkdue;sj fndaÜgqjl nr .Kkh lsÍu

fiajd úia:dmkh hkq idudkH nrla iys; fndaÜgqfõ nrhs. idudkH nr idudkHfhka 
.Kkh lrkq ,nkafka ld¾h uKav,fha iy ëjr wdïmkakj, nr iuÕska, bkaOk iy c, 
gexls wvla msÍ we;s úg yd ud¿ .nvdfõ wvla uiqka r|jd ;nd we;s úg§h. .Kkh lsÍu 
lsf,da.%Eï j,ska isÿ lr we;s w;r iïmQ¾K m%;sM,h fgdka ^1000 kg& njg mßj¾;kh 
fõ.
 

fndaÜgqfõ ñkqï j,ska CUNO :   CUNO LH x BH x DM = _____ m3

A. ieye,a¨ kefõ úia:dmkh } wu;r nrla fkdue;s fndaÜgqj ^kg&
CUNO ieye,a¨‍ keõ úia:dmkh Ndú;fhka wdf,dal úia:dmkh ;lafiare lsÍug 49 

msgqfõ we;s j.=j Ndú;d lrkak( ^nrla ke;& } _____kg

+ B. ld¾h uKav,fha nr  

ld¾h uKav, ixLHdj x 80 = _____x 80 = ______kg

+ C. ëjr wdïmkakj, nr
ëjr wdïmkakj, nr ;lafiare l< hq;=hs.  } _______kg 

uiqka we,a,Sfï oe,a c,fhka fmdÕjk úg nßka jeä nj u;l ;nd .kak.

+ D. ñßÈh nr ^,Sg¾ 1 } 1 kg& 
½ m3 x 1000 ys ñßÈh gexls mßudj } ______m3 x 1000 } _______kg

+ E. bkaOk nr ^,Sg¾ 1 } 0.8 kg& 
½ bkaOk gexls mßudj _____m3 x 800 = ______m3  x 800 = ______kg

+ F. ud¿ iy whsiaj, nr
ud¿ r|jd ;nd .ekSfï wNHka;r mßudj( VFI = ______m3 

ud¿ w,a,k fyda ud¿ fmÜáfha we;=<; mßudj ksjerÈj .Kkh l< hq;=hs. 
uiqka r|jk mßudj fkdokafka kï, ;Ügq iys; fndaÜgq i|yd Wmßu uiqka r|jd 
;nd .ekSfï mßudj weia;fïka;= l< yel( VFI = 0.15 x CUNO = ______m3 

½ V x nr m3 lg kg ^my; j.=fjka& } ______m3  x ______kg/m3  = _____kg

ud`M .nvd lr ;eîu 1kg g m3 mßudfjka 

ud`M whsia
ud`M iy

whsia

idäka iy yqre,a,ka f;d. jYfhka 800

ud`M f;d. jYfhka 700

Ys;l, gQkd f;d. jYfhka 600

Ys;l, uqyqÿ c,fha ud`M f;d. jYfhka 700 200 900

ud`M iy whsia 1 : 1, f;d. jYfhka 350 350 700

ud`M iy whsia 1 : 1, rdlal j, 250 250 500

ud`M iy whsia 1 : 1, fmÜá j, 250 250 500

+ G. úúO nr

ne,iaÜ = _______kg
wfkl=;a nr Wmdx. j, nr = _______kg

= fiajd úia:dmkh

uq`M tl;=j = _______kg

fiajd úia:dmkh = uq`M tl;=j =_______fgdka
1000



Bp =
m%pd,l N%uK .Kk x    m%pd,l N%uK .K

m%pd,lfha§ c,fha fõ.h 2.5

m%pd,l úIalïNh D =
m%pd,lfha§ c,fha fõ.

m%pd,lfha ñks;a;=jg N%uK .Kk

m%pd,l ;dr;dj P } ;dr;d wkqmd;h x  m%pd,l úIalïNh ^wÕ,a& 

52  Wm.%ka:h 6 ( m%pd,lh .Kkh lsÍu 

my; rEm igyfka jef.kska.ka m%pd,l fY%a‚fha B 3-50 fj;ska ;=ka-;, m%pd,lhla 
i|yd .Kkh lsÍï fmkajhs. ;, m%foaYfha wkqmd;h 0.5 ls. flfia fj;;a, ;,h 0.35-
0.5 m%foaYfha m%pd,l i|yd o rEm igyk Ndú;d l< yelsh. m%pd,l úIalïNh 5] wvq 
lsÍu i|yd uq,a m%Yia; f¾Ldj fjkia lr we;. ^w;aoelSï wkqj&.

by; rEm igyfka ly br we;af;a .sh¾ wvq lsÍfï wkqmd;h } 2, propeller A. .Kkh 
lsÍï lrkafka flfiao hkak ms<sn| WodyrKhla i|yd my; msgqj n,kak.
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Bp =
m%pd,l N%uK .Kk x    m%pd,l N%uK .Kk

m%pd,lfha§ c,fha fõ.h 2.5

m%pd,l úIalïNh D =
m%pd,lfha§ c,fha fõ.h. x 
m%pd,lfha ñks;a;=jg N%uK .Kk  

m%pd,l ;dr;dj P } ;dr;d wkqmd;h x  m%pd,l úIalïNh ^wÕ,a& 

d x 12  wYajn, ^wÕ,a&



53  Wm.%ka:h 6 ^b;sß fldgi& ( m%pd,lh .Kkh lsÍu

m%pd,l idudkHfhka úl=Kkq ,nkafka úIalïNh iy ;dr;dj iïmQ¾Kfhka wÕ,a j,ska i<l=Kq lsÍfukah. 
wdikak;u úIalïNh iy ;dr;dj f;dard .ekSug by; l%shd mámdáh wkq.ukh lrkak.

fndaÜgqj - is,aj¾ *sIa ^kj tkaðu&

r;=  2:1
m%pd,lh A

r;=  3:1
m%pd,lh A

r;=  3:1
m%pd,lh B

01. fiajd m;=j< n,h                                  hp 13 11.3 10.9

02. m;=j< n,fha uQ,h                              01. 0.5  3.6 3.36 3.30

03. tkaðfï fiajd ñks;a;=jg jg .Kk 2700 2700 2250

04. .shr wvq lsÍfï wkqmd;h 2 3 3

05. m%pd,l m;=j< jg .Kk                     03./04. 1350 900 750

06. fndaÜgq fiajd fõ.h me.kd.ie. 6.0 6.0 6.0

07. miq r< idOlh 0.1 0.1 0.1

08. m%pd,lfha§ c,fha fõ.h (1- 07.) x 06. me.kd.ie. 5.4 5.4 5.4

09. ^m%pd,lfha§ c,fha fõ.h& 0.25                                 08.0.25    67.8 67.8 67.8

10. Bp        
02. x 05.    47 54 56

11. Bp  iuÕ d j.=fjka lshjkak                     d 312 258 238

12. m%pd,l ld¾hlaIu;djh j.=fjka                ] 47 54 56

13. ;dr;d$úIalïN wkqmd;h j.=fjka             P/D 0.63 0.66 0.67

14. m%pd,l úIalïNh D = 08. x 11. x 12              w`.,a 15.0 18.6 20.6

15. m%pd,l ;dr;dj                        P = 13. x 14.  10.2 12.3 13.8

16. P x D                                                   14. x 15. 153 229 284

17. f;dard.;a w¿;a úIalïNh D                  w`.,a 15 18 20

18. P x D / Dnew                                    16. x 17. 10.2 12.7 14.2

19. f;dard.;a w¿;a ;dr;dj   P                       w`.,a 10 13 14

20. iM, m%pd,l n,h                          01. x 12. 6.1 6.1 6.1

15. 

takaðfï m%ldYs; n,h" wLKav rdcldßfha §

takaðfï Wmßu ñks;a;=jg N%uK .Kk" wLKav rdcldßfha§

09. 

18 hp

3000 rpm

m%pd,l ;=ku tlu M,odhS m%pd,l n,h } 6.1 hp ,nd fohs.



54  Wm.%ka:h 6 ^b;sß fldgi& ( m%pd,lh .Kkh lsÍu 

m%pd,l idudkHfhka úl=Kkq ,nkafka úIalïNh iy ;dr;dj iïmQ¾Kfhka wÕ,a j,ska 
i<l=Kq lsÍfukah. wdikak;u úIalïNh iy ;dr;dj f;dard .ekSug by; l%shd mámdáh 

wkq.ukh lrkak.

fndaÜgqj i`oyd .Kkh lsÍfï m;%sldj

01. fiajd m;=j< n,h                                    hp

02. m;=j< n,fha uQ,h                                01. 0.5  

03. tkaðfï fiajd ñks;a;=jg jg .Kk

04. .shr wvq lsÍfï wkqmd;h

05. m%pd,l m;=j< jg .Kk                       03./04.

06. fndaÜgq fiajd fõ.h me.kd.ie.

07. miq r< idOlh

08. m%pd,lfha§ c,fha fõ.h (1- 07.) x 06. me.kd.ie. 

09. ^m%pd,lfha§ c,fha fõ.h& 0.25                                      08.0.25    

10. Bp        
02. x 05.    

11. Bp  iuÕ d j.=fjka lshjkak                      d

12. m%pd,l ld¾hlaIu;djh j.=fjka                 ]

13. ;dr;d$úIalïN wkqmd;h j.=fjka              P/D

14. m%pd,l úIalïNh D = 08. x 11. x 12                 w`.,a

15. m%pd,l ;dr;dj                           P = 13. x 14.  

16. P x D                                                       14. x 15.

17. f;dard.;a w¿;a úIalïNh D                    w`.,a

18. P x D / Dnew                                        16. x 17.

19. f;dard.;a w¿;a ;dr;dj   P                          w`.,a

20. iM, m%pd,l n,h                             01. x 12.

15. 

takaðfï m%ldYs; n,h" wLKav rdcldßfha §

takaðfï Wmßu ñks;a;=jg N%uK .Kk" wLKav rdcldßfha§

09. 



55  Wm.%ka:h 7 ( m%pd,lh f;dard.ekSu 

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

4 hp

800 16.1 10.8 56
900 15.0 10.1 54

1 000 14.0 9.3 53
1 100 13.3 8.6 52
1 200 12.6 8.2 51
1 300 12.0 7.8 50
1 400 11.5 7.4 49
1 500 11.0 6.9 48
1 600 10.6 6.7 47
1 700 10.2 6.3 46
1 800 9.9 6.1 46
1 900 9.6 5.9 45
2 000 9.3 5.7 44

6 hp

800 17.4 11.5 54
900 16.2 10.5 52

1 000 15.2 9.9 50
1 100 14.3 9.2 49
1 200 13.6 8.7 48
1 300 13.0 8.2 48
1 400 12.5 7.8 47
1 500 12.0 7.5 46
1 600 11.7 7.2 45
1 700 11.1 6.8 44
1 800 10.8 6.6 43
1 900 10.4 6.3 42
2 000 10.3 6.1 41

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

12 hp

800 20.0 12.8 49
900 18.6 11.7 47

1 000 17.4 11.0 45
1 100 16.5 10.3 44
1 200 15.8 9.6 43
1 300 15.0 9.0 43
1 400 14.2 8.4 42
1 500 14.0 8.1 41
1 600 13.5 7.7 40
1 700 13.0 7.4 40
1 800 12.7 7.1 39
1 900 12.4 6.8 38
2 000 11.9 6.6 37

14 hp

800 20.6 13.2 48
900 19.2 12.1 46

1 000 18.1 11.2 45
1 100 17.1 10.5 44
1 200 16.2 9.7 43
1 300 15.6 9.2 42
1 400 15.0 8.7 41
1 500 14.5 8.2 40
1 600 13.9 7.8 39

fndaÜgq fiajd fõ.h = mehg kd. ie. 5

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

8 hp

800 18.5 12.0 52
900 17.1 11.1 50

1 000 16.1 10.3 49
1 100 15.2 9.6 47
1 200 14.5 9.0 46
1 300 13.8 8.4 45
1 400 13.2 8.1 44
1 500 12.7 7.6 43
1 600 12.3 7.4 42
1 700 11.9 7.0 42
1 800 11.6 6.8 42
1 900 11.2 6.4 41
2 000 10.9 6.2 40

10 hp

800 19.2 12.5 51
900 17.9 11.4 49

1 000 16.8 10.6 47
1 100 16.0 9.9 46
1 200 15.2 9.4 45
1 300 14.6 8.7 44
1 400 13.9 8.4 43
1 500 13.4 7.9 42
1 600 13.0 7.5 41
1 700 12.5 7.3 40
1 800 12.0 6.8 40
1 900 11.8 6.6 39
2 000 11.5 6.3 39

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

16 hp

800 21.1 13.3 47
900 19.8 12.3 46

1 000 18.6 11.4 44
1 100 17.7 10.6 43
1 200 16.9 10.0 42
1 300 16.1 9.3 41
1 400 15.5 8.8 40
1 500 14.9 8.3 39
1 600 14.4 8.1 38



56  Wm.%ka:h 7 ^b;sß fldgi&( m%pd,lh f;dard.ekSu 

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

6 hp

800 17.3 12.5 59
900 16.2 11.3 58

1 000 15.2 10.4 57
1 100 14.4 9.7 56
1 200 13.7 9.2 55
1 300 13.0 8.6 54
1 400 12.4 8.2 53
1 500 11.9 7.8 52
1 600 11.5 7.4 51
1 700 11.1 7.1 50
1 800 10.7 6.8 49
1 900 10.3 6.5 48
2 000 10.0 6.3 47

8 hp

800 18.5 12.6 58
900 17.1 11.6 56

1 000 16.2 10.9 55
1 100 15.2 10.2 54
1 200 14.5 9.6 53
1 300 13.8 9.0 52
1 400 13.1 8.5 51
1 500 12.6 8.1 50
1 600 12.2 7.8 49
1 700 11.7 7.4 48
1 800 11.3 7.1 47
1 900 11.0 6.9 46
2 000 10.7 6.6 45

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

10 hp

800 19.3 13.1 56
900 17.9 12.0 55

1 000 16.8 11.3 53
1 100 16.0 10.5 52
1 200 15.1 9.8 51
1 300 14.5 9.3 50
1 400 13.8 8.8 49
1 500 13.2 8.3 48
1 600 12.8 8.0 47
1 700 12.3 7.7 46
1 800 11.9 7.4 45
1 900 11.5 7.5 44
2 000 11.2 6.8 43

12 hp

800 20.0 13.4 55
900 18.6 12.3 53

1 000 17.5 11.5 52
1 100 16.5 10.7 51
1 200 15.7 10.2 50
1 300 15.0 9.6 49
1 400 14.3 9.0 48
1 500 13.7 8.7 47
1 600 13.2 8.2 46
1 700 12.8 7.9 46
1 800 12.5 7.6 45
1 900 12.0 7.2 44
2 000 11.7 7.0 43

fndaÜgq fiajd fõ.h = mehg kd. ie. 6

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

14 hp

800 20.7 13.8 54
900 19.2 12.7 52

1 000 18.0 11.7 51
1 100 17.0 11.0 50
1 200 16.2 10.4 49
1 300 15.4 9.7 48
1 400 14.8 9.3 46
1 500 14.2 8.9 45
1 600 13.6 8.5 45
1 700 13.2 8.1 44
1 800 12.8 7.7 43
1 900 12.4 7.4 42
2 000 12.1 7.1 42

16 hp

800 21.1 14.0 53
900 19.7 12.8 52

1 000 18.5 12.0 50
1 100 17.5 11.2 49
1 200 16.6 10.4 48
1 300 15.9 10.0 47
1 400 15.2 9.6 46
1 500 14.6 9.0 46
1 600 14.1 8.6 45
1 700 13.6 8.2 44
1 800 13.2 7.8 43
1 900 12.8 7.4 42
2 000 12.4 7.2 41

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

18 hp

800 21.7 14.3 52
900 20.2 13.1 50

1 000 19.2 12.3 49
1 100 17.8 11.4 48
1 200 17.0 10.7 47
1 300 16.2 10.2 46
1 400 15.6 9.6 45
1 500 15.0 9.1 44
1 600 14.4 8.7 43
1 700 13.9 8.3 42
1 800 13.5 8.0 41
1 900 13.1 7.6 40
2 000 12.8 7.3 40

20 hp

800 22.3 14.5 52
900 20.5 13.3 50

1 000 19.3 12.4 49
1 100 18.3 11.5 48
1 200 17.4 11.0 47
1 300 16.7 10.4 46
1 400 16.0 9.7 45
1 500 15.3 9.2 44
1 600 14.9 8.3 43
1 700 14.3 8.4 42
1 800 13.9 8.0 42
1 900 13.5 7.7 41
2 000 13.1 7.5 40



57  Wm.%ka:h 7 ^b;sß fldgi&( m%pd,lh f;dard.ekSu 

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

10 hp

800 18.9 14.2 61
900 17.8 12.8 59

1 000 16.8 11.7 58
1 100 15.9 10.8 57
1 200 15.1 10.3 56
1 300 14.4 9.7 55
1 400 13.8 9.3 54
1 500 13.3 8.9 53
1 600 12.8 8.4 52
1 700 12.3 8.0 51
1 800 11.8 7.7 51
1 900 11.4 7.4 50
2 000 11.2 7.1 49

12 hp

800 19.7 14.3 60
900 18.6 13.1 59

1 000 17.5 12.1 57
1 100 16.6 11.3 56
1 200 15.8 10.6 55
1 300 14.9 10.0 54
1 400 14.3 9.4 53
1 500 13.7 9.0 52
1 600 13.2 8.6 52
1 700 12.7 8.3 51
1 800 12.3 7.9 50
1 900 11.9 7.6 49
2 000 11.5 7.4 48

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

20 hp

800 22.2 15.1 57
900 20.6 13.8 55

1 000 19.4 13.0 54
1 100 18.3 12.1 53
1 200 17.4 11.3 52
1 300 16.8 10.9 51
1 400 15.8 10.1 50
1 500 15.2 9.7 49
1 600 14.6 9.2 48
1 700 14.1 8.9 47
1 800 13.7 8.6 46
1 900 13.2 8.2 45
2 000 12.9 8.0 45

25 hp

800 23.2 15.5 55
900 21.6 14.5 54

1 000 20.3 13.4 53
1 100 19.1 12.4 51
1 200 18.1 11.8 50
1 300 17.3 11.1 49
1 400 16.5 10.6 48
1 500 15.9 10.0 47
1 600 15.3 9.6 46
1 700 14.8 9.2 45
1 800 14.4 8.9 45
1 900 13.9 8.5 44
2 000 13.5 8.1 43

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

14 hp

800 20.4 14.7 59
900 19.3 13.3 57

1 000 18.0 12.2 56
1 100 17.0 11.4 55
1 200 16.3 9.4 54
1 300 15.4 10.2 53
1 400 14.7 9.6 52
1 500 14.1 9.2 51
1 600 13.6 8.7 50
1 700 13.1 8.4 49
1 800 12.7 8.1 48
1 900 12.3 7.7 48
2 000 11.9 7.5 47

16 hp

800 21.3 14.9 58
900 19.7 13.4 57

1 000 18.6 12.5 55
1 100 17.5 11.7 54
1 200 16.7 11.0 53
1 300 15.9 10.3 52
1 400 15.1 9.8 51
1 500 14.5 9.4 50
1 600 13.9 8.9 49
1 700 13.5 8.6 49
1 800 13.0 8.2 48
1 900 12.7 8.0 47
2 000 12.2 7.7 46

fndaÜgq fiajd fõ.h = mehg kd. ie. 7

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

30 hp

600 28.6 19.4 58
700 26.1 17.5 56
800 24.1 16.1 54
900 22.3 14.7 53

1 000 20.9 13.6 51
1 100 19.8 12.9 50
1 200 18.8 12.0 49
1 300 17.9 11.3 48
1 400 17.2 10.8 47
1 500 16.5 10.4 46
1 600 15.9 9.9 45
1 700 15.4 9.4 44
1 800 14.9 8.9 43

35 hp

600 29.5 20.0 57
700 26.8 17.9 55
800 24.9 16.4 53
900 23.1 15.0 52

1 000 21.7 14.1 50
1 100 20.5 13.1 49
1 200 19.4 12.4 48
1 300 18.5 11.7 47
1 400 17.7 11.2 46
1 500 17.0 10.6 45
1 600 16.4 10.0 44
1 700 15.9 9.6 43
1 800 15.5 9.3 42



58  Wm.%ka:h 7 ^b;sß fldgi&( m%pd,lh f;dard.ekSu 

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

40 hp

500 33.6 23.5 59
600 30.2 20.4 56
700 27.5 18.5 54
800 25.3 16.7 52
900 24.0 15.6 51

1 000 22.2 14.2 49
1 100 21.0 13.5 48
1 200 20.0 12.6 47
1 300 19.1 12.0 46
1 400 18.3 11.3 45
1 500 17.5 10.7 44
1 600 17.0 10.2 43

50 hp

400 40.1 28.8 60
500 36.0 24.5 57
600 31.5 21.5 55
700 28.8 19.0 53
800 26.5 17.2 51
900 24.8 15.9 49

1 000 23.2 14.6 48
1 100 22.0 13.9 46
1 200 21.0 13.2 45
1 300 20.0 12.4 44
1 400 19.2 11.7 43
1 500 18.3 11.0 43

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

30 hp

700 25.7 18.7 60
800 24.0 16.8 59
900 22.4 15.2 57

1 000 21.0 14.1 56
1 100 20.3 13.6 54
1 200 18.9 12.5 53
1 300 17.9 11.7 52
1 400 17.2 11.2 51
1 500 16.4 10.7 50
1 600 15.6 10.1 50
1 700 15.2 9.8 49
1 800 14.8 9.3 48
1 900 14.3 9.0 47

35 hp

600 28.8 21.6 61
700 26.7 18.9 59
800 24.8 17.1 58
900 23.2 15.6 56

1 000 21.8 14.6 55
1 100 20.5 13.5 53
1 200 19.4 12.8 52
1 300 18.5 12.0 51
1 400 17.6 11.4 50
1 500 17.0 10.9 49
1 600 16.3 10.4 48
1 700 15.7 9.9 47
1 800 15.3 9.6 47

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

40 Hp

500 32.8 25.3 62
600 31.2 22.0 59
700 27.6 19.4 58
800 25.5 17.3 57
900 23.8 16.0 55

1 000 22.2 14.9 53
1 100 21.1 13.9 52
1 200 19.9 13.0 51
1 300 18.9 12.3 50
1 400 18.1 11.6 49
1 500 17.5 11.2 48
1 600 16.8 10.6 47
1 700 16.2 10.2 46

50Hp

500 34.6 25.9 61
600 31.2 22.0 59
700 29.9 19.6 57
800 26.5 17.7 55
900 24.8 16.6 54

1 000 23.2 15.3 52
1 100 21.8 14.2 51
1 200 20.7 13.5 50
1 300 19.8 12.7 49
1 400 18.9 11.9 48
1 500 18.3 11.5 47
1 600 17.6 11.1 46
1 700 17.0 10.6 45

fndaÜgq fiajd fõ.h = mehg kd. ie. 7 fndaÜgq fiajd fõ.h = mehg kd. ie. 8

fndaÜgq fiajd fõ.h = mehg kd. ie. 8 fndaÜgq fiajd fõ.h = mehg kd. ie. 8

fiajd 
n,h

m%pd,l jg 
.Kk

m%pd,lh

úYalïNh 
w`.,a

;dr;dj 
w`.,a

ld¾HCIu;dj 
%

20 hp

800 21.6 16.2 61
900 20.5 14.8 59

1 000 19.4 13.4 58
1 100 18.6 12.7 57
1 200 17.4 11.7 56
1 300 16.6 11.1 55
1 400 15.9 10.6 54
1 500 15.1 10.0 53
1 600 14.6 9.6 52
1 700 14.1 9.2 51
1 800 13.5 8.8 51
1 900 13.1 8.5 50
2 000 12.8 8.2 49

25 hp

800 22.9 16.5 60
900 21.6 14.9 58

1 000 20.3 13.8 56
1 100 19.5 13.1 55
1 200 18.2 12.2 54
1 300 17.3 11.6 54
1 400 16.5 10.9 53
1 500 15.8 10.3 52
1 600 15.2 9.9 51
1 700 14.6 9.5 50
1 800 19.1 12.2 49
1 900 13.8 8.8 48
2 000 13.3 8.4 47







fuu w;afmd; u`.ska ëjr hd;%d ysñhkag iy ld¾h uKav,hg, fndaÜgq idokakkag
iy fndaÜgq ks¾udKlrejkag iy ëjr mßmd,lhskag bkaOk msßjeh wvq lsÍfï l%u 
ms<sn|j m%dfhda.sl Wmfoia ,nd §u wruqKq lrhs.

th c,Ôù j.d lghq;= i|yd Ndú;d lrk l=vd hd;%d i|yd bkaOk b;sßlsÍï iuÕ 
iïnkaO jQjka i|yd ud¾f.damfoaYhla  f,io l%shd lrhs.  th óg¾ 16 ^wä 50& olajd È.
iy mehg kdúl ie;mqï 10 g wvq fõ.hlska l%shd;aul jk l=vd fndaÜgq flfrys wjOdkh 
fhduq lrhs.

fuh f,dalfha ëjr fndaÜgq nyq;rhla wdjrKh lrhs. fuu w;afmd; u`.ska fndaÜgq
ks¾udKlrejkag iy fndaÜgq idokakkag wvq m%;sfrdaOhla iy ld¾hCIu m%pd,lhka f;dard.ekSu 
i|yd n| yevh ms<sn| f;dr;=re imhhs
.
fuu w;afmdf;ys m<uq mßÉfþo uÕska úYd, wdfhdack msßjehlska f;drj oekgu;a 
f.dvke.= fndaÜgq u; .; yels bkaOk b;sß lsÍfï l%shdud¾. ms<sn|j idlÉPd flf¾.
fndaÜgq fiajd fõ.h wvq lsÍu, n| iy m%pd,lh Èh hg wmsßisÿ ùulska f;drj ;nd
.ekSu iy fndaÜgq tkaðu kv;a;= lsÍu jvd;a M,odhS mshjrhka fõ.

uiqka we,a,Sfï l%u fjkia lsÍfuka bkaOk b;sß lr .; yels nj o fhdackd lrhs. fuu w;afmdf;ys
wjidk mßÉfþo uÕska 2-iafg%dala wjqÜfndaâ tkaðul isg ãi,a tkaðulg fjkia lsÍu,
ãi,a tkaðula ia:dmkh lsÍu iy rej,a Ndú;d lsÍu uÕska isÿ l< yels bkaOk b;sß lsÍï ms<sn| 
f;dr;=re imhhs. c, ud¾.fha È. iy fndaÜgqfõ nr wkqj wd¾Óluh tkaðka n,hla f;dard .ekSu
idlÉPd flf¾.

.sh¾ wvq lsÍfï wkqmd;h iy fiajd fõ.h, fiajd n,h iy m%pd,l jg .Kk iïnkaO
m%pd,l f;aÍu ms<sn|j Wmfoia fokq ,efí. kj bkaOk-ld¾hlaIu fndaÜgqjla ie,iqï lsÍu iy
m%Yia; m%pd,lhla f;dard .ekSu i|yd iydh ùug o;a; imhkq ,efí.

fuu w;afmdf;ys wvx.= f;dr;=re m%Odk lreKq jvd;a myiqfjka wjfndaO lr .ekSu i|yd 
fndfyda WodyrK we;=<;a lr we;. iúia;rd;aul miqìï f;dr;=re Wm.%ka:j, olajd we; bkaOk
b;sßlsÍug we;s bv, tkaðu l%shd;aul lsÍfï msßjeh, fndaÜgqjl nr iy m%pd,lhl úIalïNh


