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¬ \ap-°p-Np‰pw at‰-sX√mw {]h¿Ø-\-ß-
fmWv \S-°p-∂Xv?

kvIqfn-tet°m IS-bn-tet°m t]mIp-tºmƒ
Np‰p-]m-Sp-I-fn¬ D≠m-bn-s°m-≠n-cn-°p∂ am‰-
ßƒ \nßƒ {i≤n-°m-dp-≠t√m? \memw
¢mkntem A©mw ¢mkntem ]Tn-°p-tºmƒ
\nß-fpsS hoSn\p Np‰p-]m-Sp-ap-≠m-bn-cp-∂-Xn¬
\n∂v Fs¥√mw am‰-ß-fmWv Ct∏mƒ ImWp-
∂Xv? sI´n-S-ßƒ, hml-\-ßƒ F∂n-ßs\
am‰-ßƒ Fgp-Xn-t\m-°q.

F¥n-\mWv ]pI-]-cn-tim-[\ \n¿_-‘-
am-°n-bn-cn-°p-∂Xv? ]pI ]cn-tim-[n-°p-
∂Xv hml\ DS-abv°v th≠ntbm?
AtXm F√m-h¿°pw th≠ntbm?

Is≠Ømw

¬ GsX√mw {]h¿Ø-\-ß-fmWv Xmsg
\¬In-bn-cn-°p∂ Nn{X-Øn¬ ImWp-∂Xv?

Nn{Xw 12.1
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]´nI 12.2

\nß-fpsS c£n-Xm-°-fpsS sNdp-∏-Im-eØpw
\mtem A©m h¿j-ßƒsIm≠v CØ-c-Øn-
ep≈ am‰ßƒ D≠m-bn-´p-≠m-Ip-a-t√m. Ah-cp-
ambn N¿®-sNbvXv c≠p Ime-L-´-ß-fnsebpw
am‰-ßƒ Xmc-XaywsNøq. Cu am‰-ßƒ Du¿P
D]-t`m-K-Øn-ep-≠m-°nb h¿[\hv F{X-bm-bn-
cn-°p-sa∂v Duln-°m-a-t√m.

\nß-fpsS Is≠-Ø-ep-I-fp-sS ASn-ÿm-\-
Øn¬ B[p-\nI Ime-L-́ -Øn¬ Du¿P-Øns‚
Btfm-lcn D]-t`m-K-Øns‚ Af-hn-s\-°p-
dn®p≈ \nK-a\w F¥m-bn-cn°pw?

Du¿P-Øns‚ Bh-iy-IX h¿[n® kml-N-cy-
Øn¬ Du¿Pw ]mgm-bn-t∏m-Im-Xn-cn-°m\pw
AXp-aq-e-ap-≠m-Ip∂ {]iv\-ßƒ C√m-Xm-
°m\pw {ian-t°-≠-X-t√! Fß-s\-sb-∂p
t\m°mw.

ASp-°-f-bn¬ `£Ww ]mIw-sN-øm≥ \mw
C‘-\-ßƒ D]-tbm-Kn-°p-∂p. C‘-\-ß-fmbn
D]-tbm-Kn-°m-dp≈ hkvXp-°ƒ GsX-√m-amWv?
Ahsb Jcw, {Zmh-Iw, hmXIw F∂v Xcw-
Xncn®v  ]´n-I-bn¬ Fgp-Xq.

Jcw {ZmhIw hmXIw

¬ ASp -∏n¬ hndIp IØn-°p -tºmƒ
DuXp∂Xv I≠n-́ pt≠m? DuXp-tºmƒ Xo
Bfn-°-Øp-∂Xv F¥p-sIm-≠m-Wv?

Hcp ]co-£Ww sNbvXp-t\m-°mw. Hcp henb
IS-em-kv Npcp-´nbpw as‰m-∂ns\ \nh¿Ønbpw
Hmtcm Cu¿°n-en¬ tIm¿Øv IØn-°q. Ch
c≠pw IØp-∂-Xn¬ F¥p hyXym-k-amWv
\nco-£n-°p-∂Xv? ]´n-I-bn¬ Fgp-Xq.

]´nI 12.1

Npcp-´nb IS-emkv \nh¿∂ IS-emkv

$ IqSp-X¬
]pI-bp-≠m-Ip-∂p.

¬ c≠p-tIm-f-ß-fnepw tcJ-s∏-Sp-Ønb Pze-
\-ßƒ XΩn¬ hyXym-k-ap-≠m-Im-\p≈
Imc-W-ßƒ Fs¥-√m-am-bn-cn°pw? ASp-
∏n¬ DuXp∂ A\p-`-h-hpambn _‘-s∏-
SpØn tcJ-s∏-Sp-Øq.

¬ C‘-\-ßƒ Pzen-°p-tºmƒ Fs¥-√m-amWv
D≠m-Ip -∂Xv F∂p a\- n -em -°n -bn -
´p≠t√m? Fgp-Xn-t\m-°q.

-$ Im¿_¨ssU HmIvsskUv

$

Pze\w (Combustion)

C‘-\-ßƒ Pzen-°p-∂Xv HmIvkn-Ps‚
klm-b-Øm-em-Wv. ]Zm¿Yßƒ s]mXpsh
HmIvkn-P-\p-ambn XoIvjvW-ambn {]Xn-
{]h¿Øn®v Xm]hpw {]Im-ihpw D≠m-Ip-
∂-XmWv Pze\w. HmIvkn-Ps‚ Af-hv -Ip-d-
hm-bm¬ IqSp-X¬ Im¿_¨ tamtWm-
IvsskUpw  Ipd™ Af-hn¬ Im¿_¨
ssU HmIvsskUpw Icnbpw ]pIbpw D≠m-
Ipw. CØcw Pze-\-amWv `mKnI Pze-\w.
A¥-co -£-Øn¬ Ie-cp∂ Im¿_¨
tamtWm-IvsskUv D≠m-°p∂ {]iv\-ß-sf-
°p-dn®v t\csØ a\- n-em-°n-bn-´p-≠-t√m.

¬ hnhn[ C‘-\-ß-fpsS ]q¿W-Pz-e-\-Øn-
\p≈ kml-N-cy- -sa-s¥-√m-amWv?

$ DW-ßn-bXv

$

¬ `mKnI Pze\w sIm≠p≈ tZmj-ßƒ
Fs¥-√m-amWv? enÃv hn]p-eo-I-cn-°q.

$ C‘-\-\jvSw

$ ka-b-\jvSw

$
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¬ hoSp-I-fn¬ ]pI-i-ey-an-√mØ ASp-∏p-Iƒ
D]-tbm-Kn-®m¬ D≠m-Ip∂ ta∑-Iƒ Fs¥-
√m-amWv?

hml-\-ß-fn¬ \n∂p ]pd-Øp-h-cp∂ ]pI-bn¬
AS-ßn-bn-́ p≈ LS-I-ßƒ GtXXv Af-hn¬
D≠v F∂v Adn-bm-\m-Wv ]pI-]-cn-tim-[\ \S-
Øp-∂-Xv. ASp-Øp≈ GsX-¶nepw Hcp hml\-
]pI ]cn-tim-[-\m-tI{µw kµ¿in®v Ahn-
SsØ Poh-\-°m-cp-ambn A`n-apJw \SØn ]pI-
]-cn-tim-[-\-sb-°p-dn®v Ipdn∏v Xbm-dm-°q.

e£-°-W-°n\p hml-\ -ßƒ Hmtcm
sk°‚nepw A¥-co-£-Øn-te°p X≈n-
hnSp∂ ]pI D≠m-°m-hp∂ `hn-jy-Øp-Iƒ
F{X ̀ bm-\-I-am-Wv. \nbaw aqew ]pI-]-cn-tim-
[\ \n¿_‘am-°n-bn-cn-°p-∂-Xns‚ Bh-iy-
I-X-t_m-[y-am-bt√m.

\nß-fpsS \m´n¬ hoSp-I-fn¬\n-∂pw hml-\-
ß-fn¬ \n∂p-a-√msX Pze\w hgn A¥-co£
aen -\o -I -cWw D≠m-Ip∂ kµ¿` -ßƒ
Is≠Øn tcJ-s∏-Sp-Øq.

C‘-\ßƒ (Fuels)
Du¿P-kw-c-£-W-hp-ambn _‘-s∏´ Im¿´q¨
cN-\m-a-’-c-Øn¬ Hcp Ip´n- h-c® Im¿´q¨
(Nn{Xw 12.2) {i≤n-°q. Nn{X-Øn¬ ImWp∂
CØcw Hchÿsb∏‰n ¢mkn¬ s]mXp N¿®
kwL-Sn-∏n-°q. \nß-fpsS {]Xn-I-c-W-ßƒ
Fs¥-√m-amWv?

¬ Cu Hc-h-ÿ-bnte°v FØnt®-cm-\p≈
ImcW-ßƒ Fs¥-√m-amhmw?

¬ C∂v \mw hml-\-ß-fn¬ D]-tbm-Kn-®p-
sIm≠n-cn-°p∂ C‘-\-ßƒ GsX-√m-
amWv?

hoSp-I-fn-epw hml-\-ß-fnepw A√msX as‰-hn-
sS-sb-√m-amWv C‘-\-ßƒ Bh-iy-am-bn-h-cp-
∂-Xv? Hmtcm-∂n\pw D]-tbm-Kn-°p∂ C‘-\-
ßƒ GsX-√m-amWv? FgpXn t\m°q.

¬ \nßƒ enÃpsNbvX Hmtcm C‘-\-
Øns‚bpw t{kmX- p-Iƒ GsX∂v tcJ-
s∏-Sp-Øq.

$ Uok¬, F¬-]n-Pn → s]t{Sm-fnbw

$
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¬ s]t{Sm-fnbw e`n-°p-∂Xv Fhn-sS-\n-∂mWv?

t^mkn¬ C‘\ßƒ
]Xn-\m-bn-c-°-W-°n\v h¿j-ßƒ°p apºv
aÆn-\Sn-bn¬s∏´p-t]mb kky-ßfpw Pohn-
Ifpw hmbp-hns‚ Akm-∂n-[y-Ønepw D∂X
Xm]-\n-e-bnepw a¿Z-Ønepw cq]m-¥cw
{]m]n-®p-≠m-b-XmWv t^mkn-en-‘-\-ßƒ.
Iev°-cn, s]t{Sm-fn-bw, {]Ir-Xn-hm-X-I-ßƒ
Ch t^mkn-en-‘-\-ß-fm-Wv. Ch D]-tbm-
Kn®pXocp-∂-Xn-\\p-k-cn®v ]p\-cp¬∏m-Zn-∏n-
°-s∏-Sp-∂n-√. AXn-\m¬ Chsb ]p\-ÿm-
]n-°m≥ Ign-bmØ Du¿P-t{km-X- p-Iƒ
F∂v ]d-bm-dp-≠v. Ch-bpsS J\-\hpw D]-
tbm-Khpw \nb-{¥nt® aXn-bm-Iq.

s]t{Sm-fn-bsØ AwinI tkzZ\w sNøp-
tºmƒ e`n-°p∂ Dev∏∂-ß-sf-°p-dn®v \nßƒ
t\ctØ a\- n-em-°n-bn-´p-≠-t√m.

¬ GXp KpW-Øns‚ ASn-ÿm-\-Øn-emWv
s]t{Sm-fnbw Dev∏∂-ßsf AwinI tkzZ-
\-Øn-eqsS th¿Xn-cn-°m≥ km[n-°p-∂Xv?

¬ s]t{SmfnbsØ tkzZ\w sNøp-tºmƒ
C‘-\-ß-f-√mØ Fs¥√mw ]Zm¿Y-ßƒ
e`n-°p-∂p≠v? Ah GsX√mw Bh-iy-
ßƒ°mWv D]-tbm-Kn-°m-dp-≈Xv?

knF≥Pn (CNG)

s]t{Sm-fn -b-tØm-sSm∏w e`n-°p∂ Hcp
t^mkn-en‘-\-am-Wn-Xv. Iw{]kvUv \mNz-d¬
Kymkv F∂-Xns‚ Npcp -°-t∏ -cmWv
knF≥Pn. hmX-I-cq-]-Øn-ep≈ CXnse
{][m-\-L-SIw aosYbv≥ BWv. hml-\-ß-
fnepw hyh-km-b-imeI-fnepw sX¿a¬ ]h¿
tÃj-\p-I-fnepw C‘-\-ambpw hfw\n¿am-W-
Øn\v ssl{U-Ps‚ Hcp t{kmX- mbpw CXv
D]-tbm-Kn-®p-h-cp-∂p.

¬ U¬ln-bn¬ HmSp∂ ]e- hm-l-\-ß-fnepw
kn.F≥.Pn BWv C‘-\-ambn D]-tbm-Kn-
°p-∂-Xv. s]t{Smƒ, Uok¬ XpS-ßn-bh
C‘-\-ß-fmbn D]-tbm-Kn -°p-∂-Xns\
At]-£n®v kn.F≥.Pn D]-tbm-Kn-°p-∂-Xp-
sIm-≠p≈ ta∑-Iƒ Fs¥-√m-amWv?

F¬-]nPn  (LPG)

enIzn -ss^Uv s]t{Sm -fnbw Kymkv
F∂mWnXns‚ ]q¿W-cq-]w. aWtam \ndtam
C√mØ Hcp hmX-I-am-Wn-Xv. Km¿lnI F¬-
]n.Pn-bn¬ CussY¬ sa¿Iym-]v‰≥ Ie¿Øp-
∂-Xp-sIm-≠mWv AXn\v aW-ap-≠m-Ip-∂Xv.
F¬.-]n.-Pn-bn¬ s{]mss]\pw _yqs-Sbv\pw
AS-ßn-bn-´p-≠v.

¬ ho´n -ep -] -tbm -Kn -°p∂ Kymkv eo°v
sNøp∂Xv \ap°v Adn-bm≥ Ign-bp-∂Xp-
sIm-≠p≈ ta∑ F¥mWv?

F¬F≥Pn  (LNG)

enIzn-ss^Uv \m®z-d¬ Kymkv F∂mWv
CXns‚ ]q¿W-cq-]w. {]IrXnhmX-IsØ
ioXo-I-cn®v {Zho-I-cn®v kuI-cy-{]-Z-ambn hn]-
W-\-ÿ-e-tØ°p sIm≠p-t]m-Ip-∂-Xn-\p≈
am¿K-sa∂ coXn-bn-emWv F¬-F≥PnbpsS
{]m[m-\yw. A¥-co£ Xm]-\n -e-bn¬
AXns\ ho≠pw hmX-I-am-°n-am‰n ss]∏p-
sse\pI-fn-eqsS hnX-cWw sNøp-∂p. aen-
\o-I-cWw Ipd-hm-Wv. A¥-co£ a¿Z-tØm-
S-SpØ a¿ZØn¬ hfsc Xmgv∂ Xm]-\n-e-
bn¬ CXns\ {Zmh-I-am°n am‰p-tºmƒ
hym]vX-Øn-ep-≠m-Ip∂ Ipdhv Zqc-ÿ-e-ß-
fn-te°v (Kymkv ss]∏vsse≥ C√m-Ø)
sIm≠p t]mIp-∂-Xn-\p≈ sNehv Ipd-
bv°p∂p.

C‘-\-ßƒ F∂ \ne-bn¬ kn.F≥.-Pn, F¬.-
F≥.-Pn, F¬.-]n.-Pn Ch-sb-°p-dn®v IqSp-X¬
hnh-c-ßƒ Is≠Øn tcJ-s∏-Sp-Øq.
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]´nI 12.3

B ]pdØpt]mb
s]t{SmƒsIm≠v Rm≥
200 ao‰¿ Zqcw IqSp-X¬

HmSp-am-bn-cp-∂p.

Znh-khpw
temUv IW-°n\v

s]t{Smƒ hcp-I-bt√ kmtd
F¥n\m hnj-an-°pt∂?

CNG LNG LPG

¬ as‰mcp t^mkn-en-‘-\-am-Wt√m I¬°cn,
CXv D]-tbm -Kn -°p∂ kµ¿` -ßƒ
Is≠Øn tcJ-s∏-Sp-Øq.

I¬°cn
`qan-bn¬ e`n-°p∂ t^mkn-en-‘-\-ß-fn¬
G‰hpw IqSp-X¬ D≈Xv I¬°-cn-bmWv.
I¬°-cn-bnse {][m-\-L-SIw Im¿_¨
BWv. AS-ßn-bn´p≈ Im¿_-Wns‚  ASn-
ÿm-\-Øn¬ CXn-s\, ]o‰v, enKvss\‰v,
B{¥-ssk‰v, _n‰p-an-\kv tImƒ F∂nßs\
\membn Xcw-Xn-cn-®n-´p-≠v. I¬°-cnsb
hmbphns‚ Akm-∂n-[y-Øn¬ tkzZ\w
sNbvXm¬ tImƒSm¿, tImƒKymkv, tIm°v,
Atam-Wnb F∂nh e`n-°pw.

¬ I¬°-cnsb t^mkn¬ C‘-\-sa∂v hnfn-
°m≥ Imc-W-sa-¥mWv?

¬ t^mkn-en -‘-\-ß-sf-°p-dn®v \nßƒ
t\Snb Adn-hp-I-fpsS ASn-ÿm-\-Øn¬
Nn{X-Ønse kw`m-j-W-tØmSv \nß-fpsS

{]Xn-I-cWw  tcJ-s∏-Sp-Øq.

-

t^mkn-en-‘-\-ß-sf-°p-dn®v \S-Ønb N¿®-
IfpsS ASn-ÿm-\-Øn¬ AXv `mhn Xe-ap-d-
bv°p-IqSn Icp-Xnhbv°Wsa∂v \nßƒ°pw
tXm∂p-∂nt√? t^mkn-en-‘-\-ßƒ Aaq-ey-
am-sW∂pw AXv bp‡n-]q¿hw D]-tbm-Kn-°-
W-sa∂pw ImWn®p-sIm≠v GXm\pw t]mÃ-
dp-Iƒ Xbm-dm°n kvIqƒ]cn-k-cØp ÿm]n-
°q.

hnhn-[-Xcw C‘-\-ßƒ Pzen- -°p-tºmƒ e`n-
°p∂ Xm]-Øns‚ Afhv Hcp-t]m-se-bmtWm?

C‘-\-£-aX (Fuel efficiency)
\nß-fpsS hoSp-I-fn¬ GsX√mw hkvXp-°-
fmWv C‘-\-ß-fmbn D]-tbm-Kn-°p-∂Xv?

Ch Hmtcm∂pw IØn-°p-tºmƒ e`n-°p∂
Xm]w Htc Afhn-emtWm? ]cn-tim-[n-°mw.

¬ \nß-fn¬ Nne-cp-sS-sb-¶nepw ho´n¬ F¬-
]nPn D]-tbmKn°m-dp-≠t√m? knen-≠-dp-I-
fn¬ \nd®v hoSp-I-fn¬ e`n-°p∂ F¬-]nPn
F{X Intem{Kmw BWv?

¬ C{Xbpw C‘\w D]-tbm-Kn-®m¬ F{X Znh-
k-tØ°v ]mNIw km[y-amIpw? Ipdn-°q.

¬ A{Xbpw Intem{Kmw hndIv IØn-®m¬
F{X Znh-k-tØ°p≈ ]mNIw km[y-
amIpw?

¬ Cu c≠p C‘-\-ß-fp-sSbpw £a-X-bn¬
F¥p- hy-Xym-k-amWv ImWp-∂Xv?

Item-dn-^nIv aqeyw (Calorific value)

Hcp Intem{Kmw C‘\w ]q¿W-ambn IØp-
tºmƒ ]pd-Øp-hn-Sp∂ Xmt]m¿P-Øns‚
Af-hmWv B C‘-\-Øns‚ Item-dn-̂ nIv

Nn{Xw 12.3
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$ {Zmh-Im-h-ÿ-bn-ep≈h km[m-cW Xm]-
\n-e-bn¬ Ffp∏w _mjv]o-I-cn-°-cp-Xv.

$

_tbm-amkv (Biomass)
ssPhm-h-in-jvS-ßƒ s]mXpsh _tbm-amkv
F∂mW-dn-b-s∏-Sp-∂-Xv. hnd-Iv, DW-ßnb Ce-
Iƒ, NmWIhcfn XpS-ßn-bh CXn¬ s]Sp∂p.
Ch-bpsS Pze-\w aqew D≠m-Ip∂ {]iv\-ßƒ
Fs¥-√m-amWv? tcJ-s∏-Sp-Øq.

$ ]pI D≠m-Ip-∂p.

$

tIm¿]-td-j\pIfnepw ap≥kn∏men‰n-I-fnepw
Jc-am-en-\y-ßƒ (N∏p-N-h-dp-Iƒ)- Iq-´n-bn-´n-cn-
°p-∂-Xp- I-≠n-́ nt√? AXns‚ ]cn-k-c-Øp-IqSn
IS-∂p-t]m-Ip-tºmƒ cq£-K‘w A\p-`-h-s∏-
Sm-dp≠v. cq£-K-‘-Øn\p Imc-W-amb GXp
hmX-I-amWv ChnsS D≠mIp-∂Xv?

Cu hmXIw A¥-co-£-Øn¬ Ie-cp-tºmƒ
D≠m-Ip∂ {]iv\-ßƒ Fs¥-√m-am-bn-cn°pw?
N¿®-sNbvXp tcJ-s∏-Sp-Øq.

A¥-co£aen-\o-I-cWw IqSmsX at‰-sX√mw
{]iv\-ß-fmWv amen-\y-ßƒ Iq´n-bn-´n-cn-°p-
∂Xp-aq-e-ap-≠m-Ip-∂Xv?

Km¿lnI-am-en-\y-ßsf _tbm-Kymkv πm‚n¬
\nt£-]n-®m¬ HmIvkn-Ps‚ A`m-h-Øn¬
_mIvSo-cn-b-I-fpsS {]h¿Ø-\-̂ -e-ambn _tbm-
Kymkv D≠m-Ip-∂p. πm‚n¬\n∂v ]pdw-X-≈p∂
s…dn \√- h-f-am-Wv. _tbm-am-kns\ _tbm-
Kymkv B°n -am‰p-tºmƒ IqSp-X¬ Item-
dn^nIv aqey-ap-≈ C‘\w e`n-°p∂p F∂p
am{X-a√, A¥-co-£-a-en-\o-I-c-Ww Ipd-bp-Ibpw
sNøpw.

kmaq-ly- _-tbm-Kymkv πm‚p-Iƒ D≠m-tI-≠-
Xns‚ Bhiyw N¿®-sNbvXp Ipdn-∏p -X-bm-
dm°q.

\ap-°p-Np-‰pw, hgn-tbm-c-ß-fn¬ Ae-£y-ambn
hen-s®-dn-b-s∏-Sp∂ amen-\y-ßƒ ]cn-k-c-{]-tZ-

aqeyw. CXns‚ bqWn‰v Pqƒ/Intem{Kmw
BWv.

Nne C‘-\-ßfpw Ah-bpsS Item-dn-^nIv
aqeyhpw

ssl{U-P≥ ˛ 150000 kJ/kg
CNG - 50000 kJ/kg
NmW-I-h-cfn ˛ 6000 - 8000 kJ/kg
LPG - 55000 kJ/kg
_tbm-Kymkv - 30000 - 40000 kJ/kg
I¬°cn ˛ 25000 - 33000 kJ/kg
s]t{Smƒ ˛ 45000 kJ/kg
aosYbv≥ ˛ 50000 kJ/kg

¬ Item-dn^nIv -aq-ey-Øns‚ ASn-ÿm-\-Øn¬
am{X-amWv C‘-\-ßsf XcwXncn-°p-∂-
sX¶n¬ G‰hpw aqey-ap≈ C‘-\-ambn
IW-°m-°m-hp-∂Xv GXmWv?

ssl{U-P≥
Db¿∂ Item-dn-̂ nIv aqey-ap≈ C‘-\-amWv
ssl{U-P≥. CXv Ffp∏w Xo ]nSn-°p-∂Xpw
kvt^mSIkz`m-h-ap-≈-Xp-amWv. AXn-\m¬
sIm≠p-\-S-°mt\m kw`-cn-°mt\m _p≤n-
ap´m-Wv. F∂n-cp-∂mepw tdm°-‰p-I-fn¬ CXp-
]-tbm-Kn-°m-dp-≠v.

¬ ssl{U-P≥ C‘-\-ambn D]-tbm-Kn-°p-∂-
sX-hn-sS-bmWv?

¬ Km¿lnI C‘-\-ambn ssl{U-P≥ D]-tbm-
Kn-°m-ØXv F¥p-sIm-≠mWv?

Hcp ]Zm¿Yw \√ C‘-\-ambn ]cn-K-Wn-°-W-
sa-¶n¬ AXn\v Fs¥√mw KpW-ßƒ D≠m-
bn-cn-°Ww? enÃn¬ Iq´n-tN¿°q.

$ IqSnb e`yX

$ sNehpIpd-hm-bn-cn-°Ww

$ A¥-co£aen-\o-I-cWw Ipd-hm-bn-cn-°Ww
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i-ß-fn-te°v kmw{I-anItcmK-ßsf £Wn-®p-
h-cp-Øp-I-bmWv F∂v Bcpw Hm¿°m-dn-√.
hy‡n-ip-Nn-Xz-Øn¬ \Ωƒ ap≥\n-c-°m-cm-sW-
¶nepw kmaqlyipNn-Xz-Øn¬ hfsc ]n∂n-
emWv. Km¿lnIamen-\y-ßsf ̂ e-{]-Z-ambn D]-
tbm-Kn-®m¬ D≠m-Ip∂ KpW-ßsf Ipdn®v
{]Xn-]m-Zn-®p-sIm≠v ]n.‰n.-F-bn¬ Hcp skan-
\m¿ Ah-X-cn-∏n-°q.

¬ Znh-tk\ \mw F{X-sb-{X-{]-hrØn-I-fmWv
sNøp-∂Xv CXn -s\√mw Bh-iy-amb
Du¿Pw ico-c-Øn\v e`n-°p∂Xv Fhn-sS-
\n-∂m-Wv?

¬ `qan-bn¬ Pohs‚ \ne-\nev]n\v kky-ß-
fpsS ]¶v Fs¥∂v Nn{Xw 12.5¬ \n∂v
t_m[y-am-bt√m. `£Ww \n¿an-°m-\p≈
Du¿Pw kky-ßƒ°v e`n-°p-∂Xv Fhn-sS-
\n-∂mWv?

¬ kqcy-\n¬\n∂pw e`n-°p∂ Du¿P-cq-]-ßƒ
GsX-√m-amWv?

kutcm¿PsØ ]c-am-h[n {]tbm-P-\-s∏-Sp-Øm-
\p≈ {ia-ßƒ ASp-Ø-Im-e-Ømbn ]ptcm-K-
an-®p-h-cn-I-bm-Wv. Ct∏mƒ GsX√mw D]-I-c-
W-ßfneq-sS-bmWv \mw Ahsb {]tbm-P-\-
s∏-Sp-Øm≥ XpS-ßn-bn-cn-°p-∂Xv? N¿®-sNbvXv
enÃv hn]p-eo-I-cn-°p-I.

$ tkmfm¿ ]m\¬

$ tkmfm¿ hm´¿lo‰¿

$

Nn{Xw 12.4
_tbm-Kymkv πm‚ v

Nn{Xw 12.5
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 tkmfm¿]m\¬

 ]ºv
 Un.kn tamt´m¿  _m‰dn

¬ tkmfm¿ ]m\-en¬ \S-°p∂ Du¿P-]-cn
h¿Ø\w GXmWv?

¬ tkmfm¿ ]m\¬ {]tbm-P-\-s∏-Sp-Øm≥
]‰mØ kml-N-cy-ßƒ Fs¥-√m-amWv?

¬ tkmfm¿ ]m\-ep-Isf am{Xw B{i-bn-°p∂
kml-N-cy-ßƒ tcJ-∏-Sp-Øq.

Nn{Xw 12.6

Nn{Xw 12.7

sNdnbSm¶v

Pe-kw-̀ -cWn

Idp-Ø-
s]´n

tIm∏¿
ss]∏v

Sm∏n-¬ \n∂v
NqSpsh≈w

Nn{Xw 12.8
tkmfm¿ hm´¿lo-‰-dns‚ {]h¿Ø\ Nn{Xo-I-cWw

kqcy
Xm]w

•mkv
AS∏v

tkmfm¿ hm´¿lo‰-¿
(Solar water heater)

IdpØ {]X-e-ßƒ
Idp-ØXpw ]cp-]-cp-Ø-Xp-amb {]X-e-ßƒ
hnIn-cWXm]sØ \∂mbn BKn-cWw
sNøp-Ibpw AXp-t]mse DXvk¿Pn°p-Ibpw
sNøpw. shfp-ØXpw an\p-k-ap-≈-Xp-amb {]X-
eßƒ hnIn-c-W-Xm-]sØ {]Xn-]-Xn-∏n-°p-
I-bmWv sNøp-∂-Xv. AXn-\m¬ hkvXp NqSm-
Ip-∂n-√.

¬ tkmfm¿ hm´¿lo‰-dns‚ s]´n-bn¬ h®n-
cn-°p∂ sNºp-ss]-∏p-Iƒ Idp-ØXpw ]cp-
]-cp-Ø-Xp-am-°n-bn-cn-°p-∂sX¥n-\mWv?

tkmfm¿ ]m\¬
At\Iw tkmfm¿ sk√p-Iƒ A\p-tbm-Py-
ambn tbmPn-∏n-®mWv tkmfm¿ ]m\¬ \n¿an-
®n-cn-°p-∂-Xv. CsXmcp Ce-Ivt{Sm-WnIv kwhn-
[m-\-am-Wv. tkmfm¿ sk√ns‚ Hcp `mKØv
kutcm¿Pw ]Xn -°p -tºmƒ t\cnb
sshZypX{]hmlw D≠m-Ipw. CXn\v
t^mt´m thmƒ´-bnIv {]`mhw F∂p-]-d-
bp∂p. At\Iw sk√p-Ifn¬ \n∂pw e`n-
°p∂ sshZypXn tÃmtdPv _m‰-dn-I-fn¬
kw -̀cn®v Bh-iym-\p-k-cWw {]tbm-P-\-s∏-
Sp-Ømw. kv{So‰v sse‰p-Iƒ {]h¿Øn-∏n-°m≥
tkmfm¿ ]m\epIƒ D]-tbm-Kn-°p-∂p-≠v.
km‰-sse-‰p-I-fn-emWv CXv BZyw A[nIw
{]tbm-P-\-s∏-Sp-Ønbn-cp∂Xv. Ct∏mƒ Bbn-
c-°-W-°n\v Intem-hm´v sshZypXn Dev∏m-Zn-
∏n-°p∂ tkmfm¿ t^mt´m thmƒ´bnIv
(SPV)  ]h¿πm‚p-Iƒ {]h¿Ø-\-Øn-ep-≠v.

kutcm¿Pw
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¬ Xm]-\ne h¿[n-°p-tºmƒ Pe-Øns‚
km{µ-Xbv°v F¥p- hy-Xymkw D≠mIpw?

¬ km{µ-X-bn¬ D≠m-Ip∂ hyXymkw ss]∏n-
\p-≈n-eqsS Pe-{]-hmlw km[y-am-°p-∂-sX-
ß-s\-bmWv? N¿®-sNbvXv tcJ-s∏-Sp-Øq.

¬ sNdnb Sm¶ns‚ apIƒ`m-KØpIqSn Pew
]pd-tØ°v FSp-°m-\p≈ Imc-W-sa¥v?

tkmfm¿ hm´¿lo‰-dns‚ {]h¿Ø\w kb≥kv
Ubdnbn¬ tcJ-s∏-Sp-Øq.

tkmfm¿ Ip°¿ (Solar cooker)

$ A¥-co-£-a-en-\o-I-cWw H´pw D≠m-Ip-
∂n√.

$

tkmfm¿ Ip°-dns‚ ]cn-an-Xn-Iƒ Fs¥-√m-
sa∂v N¿®-sNbvXp tcJ-s∏-Sp-Øq.

$ Db¿∂ Xm]-\ne e`n -°m-Ø-Xn -\m¬
hdp°m-t\m, s]mcn-°m-t\m, N∏mØn
NpSmt\m km[y-a√

$

$

tkmfm¿ sX¿a¬ ]h¿πm‚ v
(Solar thermal power plant)

dn v̂f-IvS¿

•mkv-A-S∏v

AIsØ s]´n sX¿tam-t°mƒ]mN-I-]m{Xw

dn v̂f-Iv‰-tdmSp-Iq-Snb t_mIvkv ssS]v
tkmfm¿ Ip°¿

Nn{Xw 12.9

tkmfm¿ Ip°-dn¬ Blmcw ]mIw sNøp-∂Xp
-sIm-≠p≈ ta∑-I-sf-s¥-√m-am -Wv?N¿®-
sNbvXp enÃp hn]p-eo-I-cn-°p-I.

Nn{Xw 12.10

ChnsS kutcm¿Pw D]-tbm-Kn®p sshZypXn
Dev∏m-Zn-∏n-°p∂p. tIm¨tIhv dn v̂f-IvS-dp-Iƒ
D]-tbm-Kn®v kqcy-c-ivan-Isf IdpØ s]bn‚-
Sn-®Xpw Pew \nd-®-Xp-amb ss]∏p-I-fn¬
t^m°kv sNøp∂p. X¬^e-ambn Pew
Xnf®p \ocm-hn-bmIp∂p. Cu \ocmhn D]-tbm-
Kn®v Ãow S¿ss_≥ Xncn®v P\-td -‰¿
{]h¿Øn∏n-°p-∂p. lcn-bm-\-bnse Kq¿Km-
thm¨ (Gurgaon) F∂ ÿeØv CØ-c-
Øn¬ Hcp ]h¿πm‚ v ]co -£Wm¿Yw
{]h¿Øn-°p∂p≠v. CXns‚ tijn 500 Intem-
hm-´m-Wv.

¬ tkmfm¿ sX¿a¬ ]h¿πm‚p-I-fn¬ \S-
°p∂ Du¿P]cn-h¿Ø-\-sa¥v?
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kutcm¿Pw t\cn´v {]tbm-P-\-s∏-Sp-Øp∂
GXm\pw D]-I-c-W-ßsf ]cn-N-b-s∏´pIgn-™p.
Im‰v, Xnc-ame XpS-ßnb `qan-bnse an° {]Xn-
`m-k-ßƒ°pw kqcy≥ ]¶m-fnbmWt√m. AXp-
sIm≠v Ch-bn¬\n∂p e`n-°p∂ Du¿P-Øn-
s‚bpw Dd-hnSw kqcy-\m-sW∂p IW-°m-°mw.
ap≥Ime-ß-fn¬ ]mbv°-∏-ep-I-fn¬ KXm-KX-Øn-
\mWv Im‰v {]tbmP-\-s∏-Sp-Øn-bn-cp-∂-Xv.
F∂m¬ C∂v sshZyp-tXm¬]m-Z-\-Øn-\v Im‰v
{]tbm-P-\-s∏-Sp-Øm≥ Bcw-̀ n-®n-́ p-≠v.

Im‰mSn-Iƒ (Wind mill)

¬  tIc-f-Ønse Xoc-{]-tZ-i-ß-fn¬ ÿnc-ambn
Du¿Pw D¬∏m-Zn-∏n-°m≥ Cu am¿Kw Ah-
ew-_n-°mtam? N¿®-sN-øq.

N{µs‚ Kpcp-Xzm-I¿jWw kap-{Z-Øn-ep-≠m-
°p∂ then-tb-‰hpw then-bn-d-°hpw as‰mcp
Du¿P-t{km-X- mbn ]cn-K-Wn-°mw.

¬ then -tbm¿Pw {]tbm -P -\ -s∏ -SpØn
sshZypXn D¬∏m -Zn -∏n -°m≥ Ign -
bp∂sXßs\? Nn{X-Øns‚ klm-b-
Øm¬ N¿®-sNbvXp tcJ-s∏-Sp-Øq.

then-tb‰w

Pew

kap{Zw

S¿ss_≥

then-bnd°w

kap{Zw

Pew

¬ Im‰m-Sn-I-fn¬\n∂pw e`n-°p∂ Du¿Pw
GsX√mw Bh-iy-ßƒ°v {]tbm-P-\-s∏-Sp-
Øm≥ Ignbpw?

¬ Im‰m-Sn-∏m-S-ßƒ ÿm]n-°m≥ ÿew Xnc-
s™-Sp-°p-tºmƒ Fs¥√mw {i≤n-°Ww?

¬ tIc-f-Øn¬ Im‰m-Sn-∏m-S-ßƒ ÿm]n-®n-cn-
°p-∂-sX-hn-sS-bm-Wv?

Im‰p-sIm-≠mWv IS-en¬ Xnc-am-e-I-fp-≠m-Ip-
∂Xv. Xnc-am-e-I-fp]tbm-Kn®v Du¿tPm¬]m-Z\w
km[y-amtWm?

kap{Zw ̨  Hcp Du¿P-t{km-X- v
(Ocean as a source of energy)
kap-{Z-ß-fnse Xnc-am-e-I-fpsS KXn-tIm¿Pw
bm{¥n-tIm¿P-ambpw AXp sshZyp-tXm¿P-
ambpw ]cn-h¿Ø\w sNøp-I-bm-Wv Hcp am¿Kw.

tIc-f-Øn¬ then-tb‰w sIm≠p≈ Db¿® Hcp
ao‰-dnepw Ipd-hm-b-Xn-\m¬ then-tbm¿Pw
{]tbm-P-\-s∏-Sp-Øp-∂n-√.

Im‰pw Xnc-am-e-Ifpw D≠m-Ip-∂-Xp-t]mse
kqcys‚ as‰mcp kw`m-h-\-bmWv ag. agsh≈-
sØ Umap-I-fn¬ sI´n-\n¿Øn sshZypXn
D¬∏m-Zn -∏n -°p∂ sslt{Um Ce-Iv{SnIv
]h¿tÃ-j-\p-Isf Ipdn®v t\csØ ]Tn-®p-I-
gn-™p.  GXp Du¿P-sØbpw kuI-cy-{]-Z-amb
Du¿Pw F∂ \ne-bn¬ sshZyp-Xn-bm°n am‰p-
I-bmWv C∂v \mw kzoI-cn-®n-cn-°p∂ coXn.

Nn{Xw 12.11

Nn{Xw 12.12
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Aÿn-cX hnL-S\w(^nj≥)

thK-X-Iq-Snb
\yqt{SmWpIƒ

hnL-SnX Ij-W-ßƒIº\w sNøp∂
\yq¢n-bkv

U235\yq¢n-bkv

Nn{Xw 12.14
 U235\yq¢n-b-kns‚ ̂ nj≥ {]h¿Ø\w

c)
a) \yqt{Sm¨ bptd-\nbw
\yq¢n-bkns\ {]l-cn-°p-∂p. b)

thK-X -
Ip-d™

\yqt{Sm¨

1945 BKÃv 6\v BZy
B‰w-t_mw_v P∏m-\n¬
C´p. \mi-Øns‚ h¿j-
]mXw Bcw-`n-°p-∂p.

BZy B‰w-t_mw_v
20000 S¨ ‰n.-F≥.-
‰nbv°v kam -\ -amb
hn\m-i-Im-cn.

B‰w-t_mw-_n¬ \n∂v C{Xbpw hn\m-i-I-c-
amb Af-hn¬ Du¿Pw D¬∏mZn-∏n-°m≥ Ign-
™Xv GXp -co-Xn-bn-embncn°pw? CtX Du¿Pw
kam-[m-\-]-c-amb Bh-iy-ßƒ°v D]-tbm-Kn-
°m≥ Ign-bptam?

At‰m-anI`mcw IqSnb \yq¢n -b- p -Isf
\yqt{Sm¨ D]-tbm-Kn®v ̀ mcw -Ip-d™ \yq¢n-b-
kp-I-fmbn hnL-Sn-∏n-°p∂ {]h¿Ø-\-amWv
\yq¢n-b¿ ^nj≥. sF≥Ãos‚ ka-hmIyw
E = mc2 A\p-k-cn®v, ]cnh¿Ø\w sNøp∂
{Zhy-Øns‚ amkv Ipd-hm-bn-cp-∂mepw, D¬∏m-
Zn-∏n-°p∂ Du¿P-Øns‚ Afhv hfsc IqSp-X-
em-bn-cn-°pw. A\n-b-{¥nX ̂ nj≥ {]h¿Ø\w
henb kvt^mS-\-Øn¬ Iem-in-°pw. CXmWv
B‰w-t_mw-_n¬ \S-°p∂ {]h¿Ø-\w.

At‰m-anI`mcw Ipd™ \yq¢n- -b- p-Isf tbmPn-
∏n®v amkv Iq-Snb \yq¢n-b m°n am‰p∂

`qantbbpw Du¿P-Øns‚ Hcp -d -hn -S -ambn
Is≠Øn {]tbmP-\-s∏-Sp-Øm≥ XpS-ßn-bn-´p-
≠v.

PntbmsX¿a¬ F\¿Pn
(Geo thermal energy)
`qan-bpsS AI-hiw Dcp-Inb emh-bm-bmWv
ÿnXn-sN-øp-∂-Xv. Cu Xm]sØ D¿P-t{km-X-
 mbn {]tbm-P-\-s∏-Sp-Øm≥ XpS-ßn-bn-́ p-≠v.

PntbmsX¿a¬ F\¿Pn
`qan-bpsS D]-cn-Xew XWpØv a\p-jy-hm-k-
tbm-Ky-am-sb-¶nepw AIw Ct∏mgpw Dcp-Inb
Ah-ÿ-bn-em-Wv. Db¿∂ Xm]-\n-e-bn-ep-ff
Cu am‹ ISp∏w Ipd™ `mKß-fneqsS
tImdn\v ]pd-Øp-h-cpw. CØcw ÿe-ß-
fmWv tlm v́kvt]m v́ (hot spot).  Chn-sS-bp≈
`qK¿`-Pew tlm´vkvt]m-´n¬ \n∂v Xm]w
kzoI-cn®v \ocm-hn-bmbn amdpw. ]md-Iƒ°n-
S-bn¬ IpSp-ßn-°n-S-°p∂ Cu \ocm-hnsb
]md -Xpf®v ss]∏p-Iƒ hgn IS-Øn-hn´v
S¿ss_≥ Id°n sshZypXn D¬]m-Zn-∏n-°p-
∂p-≠v.

¬ tIc-f-Øn¬ Pntbm-sX¿a¬ ]h¿ πm‚p-Iƒ
km[y-a√ F∂p -]-d-bp-∂Xv F¥p-sIm-≠m-
bncn°pw? N¿®-sNbvXp tcJ-s∏-Sp-Øq.

Du¿Pw \yq¢n-b- n¬\n∂v
GXp Zpc-¥-sØ-°p-dn-®mWv Nn{Xw 12.13 se
]{Xßƒ dnt∏m¿´v sNbvXn-cn-°p-∂Xv?

Nn{Xw 12.13

Du¿Pw



166 imkv{Xw II

{]h¿Ø-\-amWv \yq¢n-b¿ ^yqj≥. Cu
{]h¿Ø-\-Øn¬ \jvS-s∏-Sp∂ {Zhyw Du¿P-
ambn amdp-∂p. kqcy-\nepw \£-{X-ßfnepw
CØ-c-Øn-emWv Du¿tPm-¬∏m-Z\w \S-°p-∂Xv
F∂v \nßƒ a\- n-em-°n-bn-´p-≠t√m? Cu
{]h¿Ø-\-Øns‚ ASn -ÿm-\-Øn -emWv
ssl{U-P≥ t_mw_v \n¿an-®n-cn-°p-∂-Xv.

¬ \yq¢n-b- n¬ \n∂v Du¿Pw D¬∏m-Zn-∏n-°m-
\p≈ am¿K-ßƒ Fs¥-√m-amWv?

^nj≥ {]h¿Ø-\sØ \nb-{¥n®v sshZyp-
tXm¿Pw D¬∏m-Zn-∏n-°p-∂ ]h¿tÃj-\p-I-
fp≠v. \yq¢n-b¿ ]h¿tÃj≥ F∂m-Wn-h Adn-
b-s∏-Sp-∂-Xv.

GXm\pw Du¿P-t{km-X- p-I-sf-°p-dn®v \mw
N¿®-sNbvXpIgn-™-t√m. Ch-sb√mw ]≠p-ap-
X¬t° D]-tbm-Kn®pt]m∂n-cp-∂-h-bmtWm?
At\z-jn®pt\m°q. ]c-º-cm-K-X-ambn D]-tbm-
Kn®pt]m∂n-cp∂ Du¿P-t{km-X- p-Iƒ Fs¥-
√m-am-sW∂pw ASp-Ø-Im-e-Ømbn am{Xw
{]tbm-P-\-s∏-Sp-Øm≥ XpS-ßnb Du¿P-t{km-
X- p-Iƒ GsX-√m-sa∂pw Is≠Øn ]´n-I-
bn¬ tcJ-s∏-Sp-Øq. ]c-º-cm-K-X-ambn D]-tbm-
Kn®pt]mcp-∂-hsb ]mc-ºcy Du¿P-t{km-X- p-
Iƒ (conventional energy sources) F∂pw
A√m-Ø-hsb ]mc-ºtcyXc Du¿P-t{km-X- p-
Iƒ (non conventional energy sources)
F∂pw hnfn-°p-∂p.

]mc-ºcy Du¿P ]mc-ºtcyXc Du¿P
t{kmX- p-Iƒ t{kmX- p-Iƒ

$ t^mkn-¬ C‘-\-ßƒ $ tkmfm¿ F\¿Pn

$ _tbm-amkv $ ss‰U¬ F\¿Pn

$ sslt{Um $ \yq¢n-b¿ F\¿Pn
Ce-Iv{SnIv ]h¿

$ $

Du¿P-{]-Xn-k‘n
]c-º-cm-KX t{kmX- p-Iƒ°v ]pdsa ]pXnb
Du¿Pt{km-X- p-I-sfbpw \mw {]tbm-P-\-s∏-

Sp-Øm≥ XpS-ßn-bn-cn-°p-I-bm-Wv. F∂n´pw
]h¿I´pw temUvsj-Õnßpsa√mw \Ω-f-
`napJo-I-cn-t°≠n hcm-dnt√? F¥m-bn-cn°mw
CXn\p ImcWw?

Du¿P-Øns‚ Bh-iy-IX h¿[n-°m-\n-S-bm-
°nb kml-N-cy-ß-fn¬ {][m-\-am-W-t√m P\-
kw-Jym-h¿[-\hv.

P\-kw -Jy -bn -ep -≠mb h¿[\hv Du¿P
D]t`mKsØ GsX√mw coXn-bn-emWv _m[n-
®Xv? enÃv hn]p-eo-I-cn-°q.

$ ]m¿∏n-S-\n¿amWw
$ kpJ-ku-I-cy-ßƒ
$ `£Ww
$

P\-kw-Jy-bn-ep-≠m-Ip∂ sNdnb h¿[-\-hns‚
F{Xtbm aSßv h¿[-\-hmWv D¿tPm-]-t`m-K-
Øn-ep-≠m-Ip-∂Xv.

Du¿P-Øns‚ Bh-iy-IX At\-I-a-Sßv
h¿[n®psh¶nepw D¬∏m-Z\w th≠{X h¿[n-
®n-´n-√. "Du¿P-Øns‚ Bh-iy-I-X-bnse h¿[-
\hpw e`y-X-bn-ep≈ Ipd-hp-amWv Du¿P-{]-Xn-
k‘n'.

Du¿P-{]-Xn-k-‘n ]c-am-h[n eLq-I-cn-°m≥
\ap°v Fs¥√mw sNøm≥ Ignbpw?

enÃv hn]p-eo-I-cn-°q.

$ Du¿P-sØ bp‡n-k-l-ambn D]-tbm-Kn-
°pI.

$ kutcm¿Pw ]c-am-h[n {]tbm-P-\-s∏-Sp-
ØpI.

$

Du¿P-Øns‚ D]-t`mKw Ipd-bv°m≥ ]‰nb
Nne D]-I-c-W-ßsf ]cn-N-b-s∏-Smw.
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Du¿P D]-t`mKw Ipd-bv°m≥ kzoI-cn-°m-hp∂
a‰p am¿K-ßƒ N¿®-sNbvXp Is≠Øn enÃv
hn]p-eo-I-cn-°q.

$ s]mXp bm{XmkuI-cy-ßƒ ]c-am-h[n D]-
tbm-Kn-°p-I.

$ hoSp-I-fpw tdmUp-Ifpw tamSn-]n-Sn∏n-°p-
∂Xpw ]pXp -Xmbn \n¿an -°p -∂Xpw
imkv{Xo-b-amb ImgvN-∏m-tSm-Sp-Iq-Sn-bm-I-
Ww.

$ sXcp-hp-hn-f-°p-Iƒ F¬.-Un.-B-dp-Iƒ
(LDR- Light Dependent Resistor) D]-tbm-
Kn®v \nb-{¥n-°p-I.

$ b{¥-ßƒ ka-bm-k-a-b-ß-fn¬ A‰-Ip-‰-∏-
Wn-Iƒ sNøp-I.

$ ]pXnb hoSp-Iƒ \n¿an-°p-tºmƒ AXns‚
hen∏w ]cn-an-X-s∏-Sp-Øp-I.

$ £a-X-IqSnb b{¥-ßƒ D]-tbm-Kn-°p-I.

$

Du¿Pw kwc-£n-°-s∏-Sp-∂Xv Du¿Pw
D¬∏m-Zn-∏n-°-s∏-Sp-∂-Xn\v Xpey-am-Wv.

(Energy saved is Energy generated)

¬ NqSm-dm-s∏´n Du¿P -D-]-t`mKw Ipd-bv°m≥
Fßs\ klm-bn-°p∂p?

¬ £aX (efficiency) IqSnb ASp∏v GsX√mw
hn[-Øn-emWv Du¿P D]-t`mKw Ipd-bv°m≥
klm-bn-°p-∂Xv? tcJ-s∏-Sp-Øq.

¬ {]j¿Ip-°¿ D]-tbm- -Kn®v Blm-c-]-Zm¿Y-
ßƒ Ffp∏w ]mIw sNøm≥ Ign-bp-∂Xv
F¥p-sIm≠v? CXp- -hgn Du¿Pw em`n-°m≥
Ign-bp-∂-sX-ßs\?

¬ Du¿P D]-t`mKw Ign-bp-∂{X Ipd-bv°-Ø-
°-hn-[-Øn¬ hoSp-I-ƒ \n¿an-°-W-sa-¶n¬
GsX√mw Imcy-ßƒ {i≤n-°Ww? Hcp
B¿°n-sS-IvSp-ambn A`n-apJw \SØn
kb≥kv Ub-dn-bn¬ AS-bm-f-s∏-Sp-Øq.
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1. ASp-Ø-Im-eØv Btfm-lcn Du¿P D]-t`mKw h¿[n®n-cn-°p∂p F∂p Is≠Øn-
bn-´p-≠v.

(a) GsX√mw Bh-iy- -ßƒ°mWv \mw Du¿Pw D]-tbm-Kn-°p-∂-Xv.?
(b) Du¿P -D-]-t`mKw h¿[n-°m-\n-S-bm°nb kml-N-cy-ßƒ GsX-√m-amWv?
(c) ASp-°-f-bnse Du¿P -D-]-t`mKw Ipd-bv°m≥ Fs¥-√mw sNøm≥ Ignbpw?

2. (a) Pze\w A¥-co-£-a-en-\o-I-c-W-Øn-\n-S-bm-°p-∂-sX-ß-s\-bmWv?
(b) Pze\w aqe-ap≈ A¥-co-£-a-en-\o-I-cWw Ipd-bv°m≥ Fs¥√mw D]m-[n-Iƒ

kzoI-cn°mw?
(c) N∏p-N-h-dp-Iƒ Pzen-∏n-°msX Iq´n-bn-́ n-cp-∂mepw A¥-co-£-a-en-\o-I-cWw D≠m-

Ip-∂-sX-ß-s\-sb∂v hni-Z-am-°p-I.

3. (a) kap-{Z-ß-fn¬ \n∂pw hnhn-[-co-Xn-I-fn¬ Du¿Pw D¬∏m-Zn-∏n-°m-dp-≠v. Ah GsX-
√m-am-sW∂v hni-Z-am-°p-I.

(b) kutcm¿PsØ GsX√mw coXn-bn-emWv \mw Ct∏mƒ {]tbm-P-\-s∏-Sp-Øn-
s°m-≠n-cn-°p-∂Xv?

(c) kqcy- -\n¬ C{X-am{Xw Du¿Pw D¬∏m-Zn-∏n-°p-∂-sX-ß-s\-bmWv?
4. (a) t^mknen-‘-\-ßƒ F∂- t]-cn-e-dn-b-s∏-Sp-∂tXsX-√m-amWv?

(b) Ahsb t^mkn-en-‘-\-ßƒ F∂p hnfn-°m-\p≈ Imc-W-ßƒ GsX-√m-amWv?
(c) t^mkn-en-‘-\-ß-fpsS J\-\hpw D]-tbm-Khpw \nb-{¥n-°Ww F∂p ]d-bp-

∂-sX-¥p-sIm-≠mWv?
5. (a) Xmsg-s°m-Sp-Øn-cn-°p∂hbn¬ \n∂v ]mc-º-tcy-Xc Du¿P-t{km-X- p-I-sfbpw

]c-º-cm-K-X-ambn D]-tbm-Kn-®p-t]m-cp∂ t{kmX- p-I-sfbpw Xcw-Xn-cn-s®-gp-XpI.
s]t{Smƒ, hnd-Iv, I¬°-cn, kutcm¿Pw.

(b) ]mc-º-tcy-Xc Du¿Pt{kmX- p-Iƒ B t]cn¬ Adn-b-s∏-Sm-\p≈ Imc-W-sa¥v?
6. (a) I¬°-cnsb \mep Xc-ambn Xncn-®n-cn-°p-∂Xv GsX-√m-amWv?

(b) GXv ASn-ÿm-\-Øn-emWv Ahsb Xcw-Xn-cn-®Xv?
(c) I¬°-cnsb tkzZ\w sNbvXm¬ e`n-°p∂ ]Zm¿Y-ßƒ GsX√mw?

7. _tbm-Kymkv πm‚p-Iƒ A¥-co£ aen-\o-I-cWw D≠m-°p-∂pt≠m? hni-Z-am-°pI.

8. tIc-f-Øn¬ Im‰m-Sn-∏m-S-ßƒ ÿm]n-°m≥ Ign-bptam? F¶n¬ AØcw ÿe-
ßƒ°p-≠m-bn-cn-t°≠ khn-ti-j-X-Iƒ Fs¥-√mw?

9. sslt{Um Ce-Iv{SnIv ]h¿tÃ-j-\p-I-fn¬ \n∂p≈ sshZypX D¬∏m-Z\w Xmc-X-
tay\ Nne-hp-Ip-d-™-Xm-Wv. Cu {]kvXm-h\ hni-I-e\w sNbvXv \nß-fpsS A\p-
am\w tcJ-s∏-Sp-Øp-I.

10. Hcp NqSm-dm-s∏´n \n¿an®v {]Z¿in-∏n-°p-I. CXn¬ Xm]-t{]-jW am¿K-ßƒ Fßs\
XS-™n-cn-°p∂p F∂p hni-Z-am-°p-I.


