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United Nations Environment
Programme (UNEP)

GTZ representing
Government of Germany

United Nations Industrial Development 
Organisation (UNIDO)

United Nations Development
Programme (UNDP)

INFRAS Zurich representing 
Government of Switzerland

Always remember 
to recover, 

never to vent refrigerant. 
You will save the ozone layer 

and your costs.

NationalCFC ConsumptionPhase-out Plan for RefrigerationService Sector
A projectof the Governmentof India in collaborationwiththe Government
of Germany, the Government of Switzerland, UNEP, UNDP and UNIDO

Evacuation
(to 500 microns) with a 

two stage oil sealed 
rotary vacuum pump is a must. 

An electronic pirani/thermocouple 
gauge will ensure you have pulled 

right degree of vacuum.

Always label 
system with details of quantity 

and type of refrigerant charged.
When retrofitting with HC, 
remember to put flammable 

sign.

For further training details:
Quest Consulting and Training, V. Subramaniam, 

Plot No. 86, Road No.3 Threemurthy Colony, Mahendra Hills, 
East Marredpally, Secunderabad - 500 026

Tel: 040-27732851 & 27732891 Mob: 99497 36363
Email: questvs@gmail.com

Use of non-sparking/
sealed components 

for HC systems is essential.
You must remember 
HC is inflammable.
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Dry nitrogen (10 bar)
for leak testing is best.

You should not use
oxygen or refrigerant

for this test.

Charging
refrigerant by weight 

(as recommended by the 
manufacturer on the appliance's 

nameplate) is most accurate.
You will ensure system's 
performance is first rate.

Seal the process 
tube by crimping/pinching 
at two separate locations. 

Check for leakage at the tube end 
and seal the tube end 

by pinching and brazing. 

Website: www.nccopp.info

Flush only with
dry nitrogen (5 bar),

never with CTC, petrol or air.
Always use a nitrogen regulator.

You will add years to your
system's life

with proper care.

Replace filter drier and 
use dry nitrogen to flush out 

air while brazing to avoid oxidation. 
Also use dry nitrogen to check 

for chokes at the capillary drier joint 
after completing brazing. 

Do not use blow lamps 
for brazing, use proper tools 

and good servicing.

Ozone Cell,
Ministry of Environment & Forests,
Government of India

¶vØx

Afl£ı∫¢u ¡ı\P˜μ,
DU˜PıTºfl C¢u 18¡x ˆ¡Œ±hı⁄x, 
¶xv¿º∞¿ AU˜hı£∫ 30 ¨u¿ {¡Æ£∫ 3, 2006 
¡¯μ C¢vØı¬fl Buμ¬¿ {¯hˆ£ÿ” J˜\ıfl 
£hªz¯u ]¯uUSÆ ˆ£ı∏mP“ ´uı⁄ ©ısm∂Ø¿ 
Ehfl£iU¯P |÷¡⁄∫PŒfl 18¡x Pmhzxhfl 
Jfl”ıP C¯nQ”x. EªPÆ ¨ ¡væÆ 550US 
˜©ÿ£mh §μ¨P∫P“ C¢u Tmhzv¿ £[˜Pÿ÷ 
ˆ©zv¿ ®˜μı¯©ifl E£˜ØıPzvÿPıP £¿¡∏h 
¬ªUS, CFC Ai®£¯h∞ªı⁄ ´mh∫k ˜hıÏ 
Cfl˜Ìª∫P¯Õ }US¡v¿ £ª {ıkP“ Gv∫
ˆPı“–Æ ]μ©[P“ ©ÿ÷Æ K˜\ıfl £hªz¯u 
§fl¡∏Æ Pıªzv¿ £ıxPı®£uÿPı⁄ ¨UQØ 
\¡ı¿P“ ˜£ıfl÷ £ª¡¯P®£mh ¬ÂØ[P¯Õ 
¬¡ıvzx ¨iƒ Psh⁄∫. £[˜Pÿ” A¯⁄¡∏Æ 
Aμ\ı[PzvÿSÆ C¢vØ ©UP–USÆ A¡∫PÕx 
¬∏¢˜uıÆ£æUPıP {fl‘Ø‘u¯ª ˆu∂¬zxU 

ˆPısh˜uık Cx¡¯μ £fl⁄ımk 

_ÿ÷a`«¿ Ehfl£iU¯PPŒ¿  ™PƒÆ ̂ ¡ÿ‘Pμ©ı⁄ 
Jfl÷ ©ısm∂Ø¿ Ehfl£iU¯P Gfl÷ E÷vØŒzu⁄. 
1990BÆ Bsk x¡UPzv¿ `«º¿ AvP AÕ¬¿ 
ˆ¡ŒØı⁄ K˜\ıfl ]¯uƒ ˆ£ı∏mP“ (ODS) 
Gv∫£ı∫zux ̃ £ıª C®ˆ£ı x S¯”¢x ¡∏Qfl”⁄. 
CuÿSU PıμnÆ K˜\ıfl ¡ı≤ \Æ£¢u®£mh 
\ıu⁄[PŒfl uØı∂®¶Æ £Ø‹kÆ S¯”¢x ¡∏¡˜u! 
©ısm∂Ø¿ Ehfl£iU¯P ˆ\Ø¿£kQ”x Gfl£¯u 
Cvº∏¢˜u A‘¢x ˆPı“ÕªıÆ.
C¢u ¨fl˜⁄ÿ”z¯u ˆ£ÿ”§”SÆTh K˜\ıfl 
£hªÆ Cfl⁄¨Æ A£ıØPμ©ı⁄uıP˜¡ E“Õx. 
`«º¿ Gv∫Pıªzv¿ ODS C∏USÆ|¯ª 
uÿ˜£ıx“Õ CFC P∏¬∞º∏¢x ˆ¡ŒØıSÆ 
¡ı≤¬fl AÕƒ, AvP∂zxU ˆPıs˜h∞∏USÆ 
HCFCUPŒfl uØı∂®¶ ©ÿ÷Æ `«¿ ˜£ıUS¡μzx 
BQØ¡ÿ‘fl Ai®£¯h∞¿ A¯©≤Æ. \´£zvØ 
A‘¬Ø¿ ˆ\¥vØı⁄x, ˆ\®hÆ£∫ 21&30, 2006 
¡¯μ E“Õ Pıªzv¿ EªPÕ¬ªı⁄ K˜\ıfl ]¯uƒ 
Ea\zv¿ C∏¢ux Gfl÷ E÷v ˆ\¥x“Õx. 
Ashı∫iU    K˜\ıfl  Km¯hØı⁄x 10.6 ™¿ºØfl 
\xμ ¯©¿P–hfl ¨fl G®˜£ıxÆ C¿ªıu ¬uzv¿ 
™P® ˆ£∂ØuıP C∏¢ux (Cx C¢vØı¯¡¬h 
8 ©h[S AÕ¬¿ AvP©ı⁄x) Cx 2065¿ 
uıfl ©¯”ØUTkÆ G⁄ Gv∫£ı∫UP®£kQ”x. 
Cx ¨fl⁄˜μ A‘Ø®£mh Pıªzvº∏¢x 
15 ¡∏h[P“ Tkuªı⁄x. Cx ©ısm∂Ø¿ 
Ehfl£iU¯P∞fl ˆ\Øº«®¯£¬h `«¿ 
˜£ıUS¡μz¯u ¶∂¢x ˆPı“¡¯uU S‘UQ”x 
Gfl÷ A‘¬Øªı∫ ¬ÕUSQfl”⁄∫. ˜©æÆ, 

K˜\ıfl ´skÆ 
¶ x ® § U P ® -
£k¡ufl ˜£∂¿ 

£ ∏ ¡ P ı ª 
© ı ÿ ” z v ¿ 
H ÿ £ k Æ 
|Pμ¬¯Õ¯¡ 
ˆ u Œ ¡ ı P 
¶∂¢xˆPı“Õ 
¨ i Ø ¬ ¿ ¯ ª . 
H ˆ ⁄ ¤ ¿ , 

K˜\ıfl ]¯uƒ ©ÿ÷Æ um£ˆ¡®£ ©ıÿ”Æ 
BQØ¡ÿ‘fl C¯h®£mh ˆ\Ø¿£ık ™PƒÆ 
]UPªı⁄¯¡ ©mk©¿ª; £fl¨P ¬¯ÕƒP¯ÕU 
ˆPısh¯¡. U∑fl ÌƒÏ ¡ı≤UP“ AvP∂®£x 
Ïm˜μm˜hı ©shªz¯uU SŒπmi K˜\ıfl 
©mh[P¯Õ ©ıÿ÷Qfl”⁄. ]ª U∑fl ÌƒÏ ¡ı≤UP“ 
K˜\ıfl ]¯u¬fl´x ˜{μiØı⁄ ¬¯Õ¯¡U 
ˆPısk“Õ⁄. Cv¿ ˆ£∏Æ£ıfl¯©Øı⁄ 
K˜\ıfl ]¯uƒ® ˆ£ı∏mP“ ™PƒÆ \Uv¡ı¥¢u 
U∑fl ÌƒÏ ¡ı≤UPÕıSÆ. BP˜¡, K˜\ıfl £hªÆ 
]¯u¡¯h¡¯uz uk®£uÿSÆ EªP ˆ¡®£z¯u 
S¯”®£uÿSÆ uUP ˆPı“¯P¯Ø §fl£ÿ” {ıÆ 
K˜\ıfl ©ÿ÷Æ um£ˆ¡®£ |¯ª¯Ø {fl”ıP® 
¶∂¢xˆPı“–u¿ ˜¡skÆ.
C¢u ˆ¡Œ±kPŒº∏¢x “{Æ £o 
|¯”¡¯hØ¬¿¯ª” G⁄ ˆu∂Q”x. ODSI 
}US¡vªı⁄ {©x A¯⁄zx® £[PŒ®¶P–Æ 
¨fl¯£¬h ™PƒÆ ¨UQØ©ı⁄uıP C∏UQ”x. 
NCCOPP, GTZ&®˜μıUº©ı (ˆ·∫©¤ Aμ\ı[Pzvfl 
\ı∫£ıP) u¯ª¯©∞¿ INFRAS (Ï¬m\∫ªı¢x 
Aμ\ı[Pzvfl \ı∫§¿)  UNDP ©ÿ÷Æ UNEP 
BQØ¡ÿ‘fl ˆ{∏[QØ Buμƒhfl C¢vØı¬fl 
ˆμ®∂‚˜μÂfl \∫√][ x¯” \∂Øı⁄ ¨iƒP¯Õ 
Gkzx ODSfl E£˜ØıPz¯u ˆ¡ÿ‘Pμ©ıP 
}US¡uÿS A¡∫P–US Euƒ¡v¿ ¨¯⁄¢x 
Dk£mk¡∏Q”x. Czvmh¨Æ Cufl ¨¢¯uØ 
|÷¡⁄∫PÕı⁄ HIDECOR&Æ 15000USÆ ˜©ÿ£mh 
C¢vØ RSE ˆhU‹ÊØflP–USa ]”¢u \∫¬^[ 
¡»¨¯”P¯Õ £∞ÿ]ØŒUP u©x £[PŒ®¯£z 
u¢x“Õ⁄∫. C∏®§›Æ, uÿ˜£ıx“Õ P∏¬PŒ¿ 
E“Õ AvP AÕƒ CFC&I ˆμP¡∂, ©÷ _«ÿ] ©ÿ÷Æ 
∑UÕ˜©Âfl ̃ £ıfl” uUP ̂ μ®∂‚ˆμsm ̃ ©ªıs¯© 
≠ªÆ }US¡x A¡]ØÆ. C¢u ¬ÂØzv¿ ˜£ıvØ 
ˆuı»¿~m£ ¬£μ[P¯Õ AŒ®£v¿ DU˜PıT¿ 
¨UQØ® £[¯Pz ˆuıh∫¢x Bÿ‘ ¡∏Q”x. 
Cu⁄ı¿ }[P“ E[P“ ¡ıiU¯PØıÕ∫P–US ™Pa 
]”¢u ˜\¯¡P¯Õ AŒUP ¨i¡˜uık {©USÆ, 
{©x S«¢¯uP“ ©ÿ÷Æ ˜£μUS«¢¯uP–USÆ C¢u 
`«¯ª £ıxPızx AŒUP ¨i≤Æ.

u¯ªØ[PÆ
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CFC E£˜ØıP  |÷zuzv¿  
NCCoPPfl £[S

GTZ&fl £[PŒ®¶

RACI \∫√][ x¯”∞¿ 2010US“ RÃUPsh ¡»¨¯”P“ ≠ªÆ CFCPŒfl 
E£˜ØıPz¯u |÷zx¡uÿPıP NCCoPP u⁄x £[¯P AŒUQ”x:

• CFCI £Øfl£kzxÆ RAC \∫√][ x¯” |÷¡⁄[P¯Õ CªUPıPU 
ˆPısi∏zu¿  

• CFC Ai®£¯h∞ªı⁄ \ıu⁄[P–US ]”¢u \∫√Í[ ¡»¨¯”P¯Õ 
FUS¬zu¿

• ¶vØ CFC \ıμı ˆuı»¿~m£[P¯ÕU ¯PØı–Æ ¬uzv¿ \∫√Í[ 
x¯”∞æ“Õ ˆhU‹ÊØfl-P–US® £∞ÿ]ØŒzu¿ 

2005 ¨u¿ 2009 ¡¯μ {¯hˆ£”ƒ“Õ NCCoPP∞fl 2 {ı“ ˆ\¥¨¯”® £∞ÿ] 
|PÃa]PŒ¿ RÃUPsh¯¡ E“Õh[Q≤“Õ⁄.

• CFC ©ÿ÷Æ ODS ˆ¡Œ˜Øÿ”a ˆ\ØªıUP[P“

• ˆμm˜μıL§mi[  Em£mh ¶vØ HFC-134a ©ÿ÷Æ HC Ai®£¯h∞ªı⁄ 
ˆμ®∂‚˜μmh∫P“ ©ÿ”Æ Cuμ ¡∫zuPa \ıu⁄[P¯Õ \∫√Ï ˆ\¥u¿.

• CFC ˆμ®∂‚ˆμsmP¯Õ ˆμP¡∂ ©ÿ÷Æ ∑¯\UQ“ ˆ\¥u¿  (R &R) 
• ˆuı»¿~m£Æ ©ÿ÷Æ \¢¯u ©ıÿ”[P“ ©ÿ÷Æ ˆ£ı∏¢uUTiØ 

E£Pμn[P“, P∏¬P“ BQØ-¡ÿ‘¿ AΔ¡®˜£ı¯uØ |ª¡μ[P¯Õ 
A‘u¿

• ˆ©ı¯£¿ H∫PsiÂ¤[  (MAC) x¯”∞¿ ™Pa ]”¢u \∫√][ 
¡»¨¯”P¯Õ ˜©ÿˆPı“–u¿.

• v”¢u |¯ª PÆ®μ\∫P¯ÕU ˆPısk ™P®ˆ£∂Ø ¡∫zuP \ıu⁄[P–US 
ˆμm˜μıL§mi[, ˆμm˜μıL§m ˜u∫ƒP¯Õ ©÷B¥ƒ ˆ\¥u¿ ©ÿ÷Æ 
]”¢u \∫√][ ¡»¨¯”P“ BQØ¡ÿ¯” ˜©ÿˆPı“–u¿.

A¯⁄zx E“—∫ ©ÿ÷Æ ¡∫zuP ˆμ®∂‚˜μÂfl \∫√Í[ 
|÷¡⁄[P–Æ £∞ÿ]UPıP ¬sn®§UPªıÆ.  MAC \∫-√Ï 
Gsh∫§¯μÈ˙UPıP §μz˜ØP 1 {ı“ £∞ÿ] £∞ªμ[SP“ {¯hˆ£÷Æ. 
A¯⁄zx £∞ÿ]UPı⁄ ˆuıh∫¶P–Æ £UPÆ 7¿ E“Õ⁄.  C¤ 
¡μ¬∏USÆ £∞ÿ] vmh[P“ £UPÆ & 6¿ ¡«[P®£mk“Õ⁄.

""]”¢u \∫√Í[ ¡»¨¯”''P–UPı⁄ ¶vØ ˜£ıÏh∫ C®˜£ıx Q¯hUQ”x.

nccopp@itpi.co.inI ˆuıh∫¶ ˆPı“ÕƒÆ.



ˆ©ı¯£¿ H∫PsiÂ¤[ (MAC) x¯”, S‘®£ıP 
£ØoP“ Pı∏UPı⁄ H∫PsiÂ¤[ EªQ˜ª˜Ø 
ˆμ®∂‚ˆμsmP“ £Øfl£kzu®£kÆ CFC C¿ªıu 
ˆμ®∂‚ˆμsm HFC-134a BSÆ. C¢vØı ·⁄. 1, 
2003º∏¢x MAC ©ÿ÷Æ Cuμ ̂ μ®∂‚˜μÂfl P∏¬P“/ 
\ıu⁄[PŒ¿ S–˜μı ®–˜μı Pı∫£flPŒfl (CFCP“) 
E£˜ØıPz¯u |÷zv¬mhx. C∏®§›Æ, CFC&12 
¡ı≤UPÕı¿ \ı∫‰ ˆ\¥Ø®£mh H∫PsiÂ¤[ 
]Ïhz¯uU ˆPısh AvP AÕ¬ªı⁄ Pı∫P“ 
C®˜£ıx E“Õ⁄. C¢u ≥¤mkP–US \∫√Í[ 
AiUPi ˜u¯¡®£kQfl”⁄. Cx ¡Õ∫a]Ø¯h¢x 
¡∏Æ {ıkPŒ¿ E“Õ ˜©ı\©ı⁄ \ı¯ª |ª¡μ[P“ 
©ÿ÷Æ EØ∫ BÆ§Øsm ˆ¡®£|¯ª Pıμn©ıP 
AiUPi ˜u¯¯¡®£kQfl”⁄.

Pı∫ H∫PsiÂ¤[ ]ÏhÆ
|¯ªØı⁄ H∫PsiÂ¤[¯P® ˜£ıª˜¡ 
ˆ©ı¯£¿ H∫PsiÂ›US Pıÿ¯” `˜hÿ÷u¿, 
SŒπmku¿ ©ÿ÷Æ Dμ®£uz¯u APÿ÷u¿ 
˜£ıfl”¯¡ ˜u¯¡®£kQfl”⁄. SŒπmh¿ 
©ÿ÷Æ Dμ®£uz¯u APÿ÷u¿ BQØ¡ÿ‘ÿS Pı∫ 
Gg]¤¿ E“Õ ˜¡®£∫ PÆ®μÂfl ˆμ®∂‚˜μÂfl 
]ÏhÆ £Øfl£kzu®£kQ”x. £ØoP“ A¯”¯Ø 
`˜hÿ÷¡uÿS® ˜£ıx©ı⁄ ˆ¡®£Æ Gg]⁄ı¿ 
J∏ Ômh∫ ˜Pı∫ ≠ªÆ CÕg`hı⁄ Tªsm _«ÿ] 
ˆ\¥Ø®£kQ”x. J∏ Pı∫ H∫PsiÂ¤[Qfl ©ıv∂ 
£hÆ & 1¿ ¬ÕUP®£mk“Õx.

MAC-UPı⁄ ˆμ®∂‚ˆμsmPŒfl EªP |ª¡μ[P“
HFC-134a EªPÕ¬¿ ¶vØ MAC ≥¤mkP¯Õ 
uØı∂®£uÿPıP £Øfl£kzu®£kÆ ˆμ®∂‚ˆμsm 
BSÆ. HFC-134a ˆμ®∂‚ˆμsmi¿ K˜\ı¯⁄ 
]¯uUSÆ v”fl (001) C¿¯ª. B⁄ı¿, Av¿ EØ∫ 
AÕ¬ªı⁄ EªP ˆ¡®£z¯uU TmkÆ v”fl (GWP) 
E“Õx. Cu⁄ı¿ MACUS-ODP C¿ªıu S¯”¡ı⁄ 
GWP ˆμ®∂‚ˆμsmP¯Õ ˆ£÷¡uÿPı⁄ ¨Øÿ]P“ 
˜©ÿˆPı“Õ®£kQfl”⁄. ¶vØ ]ÏhÆP–UPıP 
\Uv¡ı¥¢u ˆμ®∂‚ˆμsm BP HFC-134a 
(S¯”¢u AÕƒ \ı∫·˙hfl ˜©Æ£mh \Uvz v”fl 
TiØ ]Ïh[PÕıSÆ.) Pı∫£fl¯h BU¯Èk 
(mμıflÏU∂miP¿ _«ÿ]), HFC-152a ©ÿ÷Æ ]ª ¶vØ 
u¯ª¨¯”∞ªı⁄ S¯”¢u GWP ˆμ®∂‚ˆμsmP“ 
]ª ˆ£∂Ø Cμ\ıØ⁄ Eÿ£zvØıÕ∫PÕı¿ TiØ 
¬¯μ¬¿ ˆ¡Œ∞h®£hƒ“Õx. ]ª {ıkPŒ¿ 
uÿ˜£ıx ¯Ìm˜μıPı∫£fl ®ˆÕsm (HC-290/HC-
600a) £Øfl£kzu®£kQ”x.  HFC-134a ©ÿ÷Æ 
¯Ìm˜μıPı∫£fl Pª¯¡ BQØÿ‘fl ˆ\Ø¿£ık 
£h[P“  2 ©ÿ÷Æ 3¿ S‘®§mk“Õx£i CFC-

12US Jzu¯¡.  CFC-12 
Ai®£¯h∞ªı⁄ Pı∫P¯Õ 
HFC-134a A¿ªx HC 
Pª¯¡ BQØ¡ÿ‘fl ≠ªÆ 
ˆμm˜μıL§m ˆ\¥ØªıÆ.

MAC \∫√Í[Qº∏¢x 
CFCP¯Õ }US¡x G®£i?
AvP GsoU¯P∞ªı⁄ 
Pı∫ H∫PsiÂ⁄∫P“ 
CFC-12&I {Æ§≤“Õ⁄. 
_zu©ı⁄ CFCUPŒfl Q¯hUSÆ 
ufl¯© ·⁄. 2007 ¨u¿ 
S¯”¢x¬kÆ. CuÿSU PıμnÆ 
CFCUP¯Õ uØı∂®£uÿSÆ 
£Øfl£kzx¡uÿS©ı⁄   A›©v 
A i ® £ ¯ h © m h z v º ∏ ¢ x 
15% BP S¯”¢x¬k¡˜uık 
·⁄. 2010US“ ¨ ¯©≤Æ 
}UP®£mk¬kQ”x. ˜u¯¡ 
©ÿ÷Æ \®¯Õ BQØ¡ÿ‘fl 
Ai®£¯h∞¿ CFC-12fl 
¬¯ª≤Æ   Po\©ıP   AvP∂USÆ 
G⁄ Gv∫£ı∫UP®£kQ”x. CFCI 
¨ ¡xÆ }US¡x ©ÿ÷Æ CFC-
12 MAC Ehfl ˆ£ı∏zu®£mh 
uÿ˜£ıx“Õ Pı∫P¯Õ ̂ uıh∫¢x 
£Øfl£kzxu¿ BQØ¡ÿ‘ÿPı⁄ ̂ uı»¿~m£ ̃ u∫ƒP“ 
RÃ¡∏©ı÷:

• MAC ≥¤mP¯Õ £μı©∂USÆ ˜£ıx ˆμP¡∂ ©ÿ÷Æ 
∑UˆÕ¥Æ ˆ\¥Ø®£mh ˆμ®∂‚ˆμsmifl ©÷ 
E£˜ØıPÆ Em£h ]”¢u \∫√Í[ ¡»¨¯”PŒfl 
E£˜ØıPÆ.

• HFC-134a A¿ªx ¯Ìm˜μı Pı∫£fl Pª¯¡≤hfl 
CFC-12 Ai®£¯h∞ªı⁄ ]Ïh[P¯Õ ̂ μm˜μıL§m 
ˆ\¥u¿.

MACUPı⁄ ]”¢u \∫√Í[ ¡»¨¯”P“
]Ïhzvfl £ıxPı®£ı⁄ ©ÿ÷Æ {Æ£P©ı⁄ 
ˆ\Ø¿£ımiÿS uUP \∫√][ ©ÿ÷Æ £ x£ı∫zu¿ 
¨¯”P“ ™PƒÆ ¨UQØ©ı⁄x. ˆμ®∂‚ˆμsm¯h 
´mh¿, ]Ïhz¯u ¨ ¯©ØıP ˆ¡Œ˜Øÿ÷u¿ ©ÿ÷Æ 
ˆμ®∂‚ˆμsm¯h \∂Øı⁄ AÕ¬¿ \ı∫‰ ˆ\¥u¿ 
BQØ¯¡ £Øfl£kzuUTiØ ˆμ®∂‚ˆμsmifl 
AÕ¯¡ S¯”®£˜uık MACfl {Æ£P©ı⁄, ]UP¿ C¿ªıu 
v”fl ™S¢u ˆ\Ø¿£ımiÿS ¡» ¡SUQ”x.

MACI ˆμm˜μıL§m ˆ\¥u¿
ˆμm˜μıL§m Gfl£x J∏ CFC &12 Ai®£¯h∞ªı⁄ 
MAC ≥¤m¯h G¢ua _ÿ÷`«æU˜Pÿ” ©ıÿ÷ 
ˆμ®∂‚ˆμsmkUSÆ ©ıÿ÷¡uÿPı⁄ ¡»¨¯”P¯ÕU 
S‘UQ”x. MAC&I ˆμm˜μıL§mi[ ˆ\¥¡uÿS 
£ª ˆμm˜μıL§m ˆμ®∂‚ˆμsmkP“ Bμı¥a] 
ˆ\¥Ø®£mh⁄. B⁄ı¿, CFC/HCFC C¿ªıu Cμsk 
ˆμ®∂‚ˆμsmPÕı⁄ HFC-134a ©ÿ÷Æ HC Pª¯¡P“ 
{¯h¨¯”∞¿ £Øfl£kzu®£kQfl”⁄.

HFC-134a Eh⁄ı⁄ MAC-I ˆμm˜μıL§m ˆ\¥u¿
HFC-134a, CFC-12 Ai®£¯h∞ªı⁄ MAC 
≥¤mkP¯Õ ˆμm˜μıL§m ˆ\¥¡uÿS ˆ¡ÿ‘Pμ©ıP 
£Øfl£kzu®£mhx. \´£zvØ PÕ B¥ƒP“  MAC∞fl 
G¢u ̈ UQØ ]ÏhÆ £ıPz¯u≤Æ A¯¡ £ uıSÆ ¡¯μ 
A¿ªx }izu ̃ \¯¡∞⁄ı¿ ̂ \Ø¿£hıx ̃ £ıSÆ ¡¯μ 
A¡ÿ¯” ©ıÿ” ˜¡siØ A¡]Ø™¿¯ª. ˆ£ıx¡ıP 
C¢u ˆ\ØªıUPzv¿ £¯«Ø ˆμ®∂‚ˆμsm¯h 
ˆμP¡∫ ˆ\¥u¿, ™⁄μ¿ B∞¯ª }USu¿ ]Ïhz¯u 
¨ ¯©ØıP _zuÆ ˆ\¥u¿, ‘O’ ¡¯ÕØ[P¯Õ® 
˜£ıª ¶vØ ^¿P¯Õ |÷ƒu¿, ˜PÏˆPmkP“, ¶vØ 
\∫√Ï L§mi[SP“, ∂^¡∫ i¯μØ∫, m≥Ø¿ ®μÂ∫ 
Ï¬ma, ©ÿ÷Æ POC ø®∂˜Pmi[ B∞¯ª HFC-134a 
ˆμ®∂‚ˆμsm¯h |μ®¶u¿ ©ÿ÷Æ ˜ª£º[ BQØ⁄ 
E“Õh[SÆ. ˆ£∏Æ£ıfl¯©Øı⁄ \©Ø[PŒ¿ 
GŒuı⁄ ˆμm˜μıL§mi[ ¡ıP⁄ Kmk{∫P–US 
(™u©ı⁄ umˆ¡®£zv¿) CFC-12 ]ÏhzvÿS Jzu 
MAC ˆ\Ø¿£ım¯h˜Øı A¿ªx ¡ıiU¯PØıÕ∏US 

˜£ıx©ı⁄, B⁄ı¿, S¯”¢u MAC ˆ\Ø¿£ım¯h 
AŒUQ”x.

HC Pª¯¡≤hfl ˆμm˜μıL§m ˆ\¥u¿
¯Ìm˜μıPı∫£fl Pª¯¡ (˜uıμıØ©ıP 50% 
®˜μı˜£fl/50% I˜\ı®≥m˜hfl, (G¯h∞¿) ; 
Euıμn©ıP,  HR-12 CARE 30, ECool-PIB, ECFC-12) 
CFC-12US Jzu CØ¿¶P¯ÕU ˆPıshx. Cx J˜μ 
v”¯⁄ ©mk™fl‘ Jzu ®μÂ∫PŒ¿ ˆ\Ø¿£kQ”x. 
C¢u Pª¯¡ MAC∞fl ˆμm˜μıL§mi[QÿS 
BÏv˜μºØı, P⁄hı ©ÿ÷Æ ≤GÏH {ıkPŒ¿ 
£Øfl£kzu®£mk“Õx. CFC-12 Ai®£¯h∞ªı⁄ MACI 
HFC-134a ˆμ®∂‚ˆμsmkUS £vªıP HC Pª¯¡ØıP 
©ıÿ÷¡x _ª£Æ. CFC 12 MAC∞º∏¢x HFC-134aUS  
ˆμm˜μıL§mi[ ˆ\¥¡uÿS ˜©ÿT”®£mh ]ª ]ÏhÆ 
£ıP[PŒfl ©ıÿ”[P“ ˜u¯¡ØıQ”x. HC Pª¯¡US 
ˆμm˜μıL§m ˆ\¥¡x J∏ mμı®&Cfl Pfl¡∫Â⁄ıSÆ. 
CuÿS \ıuıμn MAC∞fl \∫√Ï/£ xUS AvP 
˜{μ©ı¡v¿¯ª. HC Pª¯¡US  ©ıÿ”¿ ˆ\¥¡x Gfl£x 
CFC-12 ˆμ®∂‚ˆμsm&I ˆμP¡∂ ˆ\¥u¿, ]Ïhz¯u 
_zuÆ ˆ\¥x ˆ¡Œ˜Øÿ÷u¿, £ uı⁄ £ıP[P¯Õ® 
£ x £ı∫zx ©ıÿ‘ ˆ£ı∏zu¿, ]ÏhÆ B∞¯ª Dk 
ˆ\¥u¿ (B∞¯ª ©ıÿ÷u¿ C¿¯ª), ®μÂ∫ ©ÿ÷Æ 
P]ƒ® £∂˜\ıu¯⁄, £¯«Ø ˆμ®∂‚ˆμsm¯h }UQ 
¡ıUS¡z¯u \∂£ı∫zu¿, HC Pª¯¡≤hfl \ı∫‰ ˆ\¥x 
˜ª§º[ ˆ\¥u¿, HC \ı∫‰ CFC-12fl 40% Gfl£¯u 
|¯⁄¬¿ ˆPı“Õ ˜¡skÆ. MACI  HC Pª¯¡≤hfl 
ˆμm˜μıL§m ̂ \¥¡x GŒuı⁄˜uık ]UP⁄©ı⁄xÆTh. 
C∏®§›Æ, ¯Ìm˜μıPı∫£fl ˆμ®∂‚ˆμsmP“ 
w®§iUPUTiØ¯¡. CuÿSz uUP® £ıxPı®¶ 
Ga\∂U¯PP“ GkzxU ˆPı“Õ®£h ˜¡skÆ.

Dr. R.S. AP∫¡ı¿,
Dˆ©∞¿: rsarwal@mech.iitd.ernet.in
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]”¢u ¡»¨¯”P“ ©ÿ÷Æ MAC-I ˆμm˜μıL-§m ˆ\¥u¿

£hÆ : 1 ©ıv∂ Pı∫ H∫ PsiÂ¤[ ≥¤m

£hÆ : 3 Cop vs. PÆ®μ\∫ Ï•k

£hÆ : 2 Cop vs. PÆ®μ\∫ Ï•k



ˆμ®∂‚˜μÂfl \∫√][ ˆ©UPı¤UP¿, GªUm∂P¿ 
©ÿ÷Æ GªUmμı¤UÏ ˜£ıfl” £¿˜¡÷ v”flP¯Õ 
E“ÕhUQØx. ODS \ıμı ˆμ®∂‚ˆμsmP“ ©ÿ÷Æ 
£ıº˜Øı¿ GÏh∫ B∞¿P“ BQØ¡ÿ‘fl ~¯«ƒ 
Pıμn©ıP ]”¢u  ˜\¯¡ ¡»¨¯”P“ ©ÿ÷Æ 
˜u∫¢u \∫√Ï ˆhU‹ÊØflP“ BQ˜Øı∂fl ˜u¯¡ 
AvP©ıQ≤“Õ⁄. BP˜¡, RSEUP“ E£Pμn[P“ 
©ÿ÷Æ P∏¬P“ BQØ¡ÿ‘¿ u[P¯Õ ̃ ©Æ£kzvU 
ˆPı“–Æ ˜u¯¡ ™PƒÆ Eh⁄iØı⁄ Jfl”ıPU 
P∏u®£kQ”x. }[P“ £ıxPı®£ıPƒÆ v”Æ£hƒÆ 
ˆ\Ø¿£h E[P–US \∂Øı⁄ E£Pμn[P“ 
˜u¯¡. uS¢u E£Pμn[P“ ©ÿ÷Æ P∏¬P“ 
BQØ¡ÿ‘fl E£˜ØıPÆ, ˜{∫zv, Eh⁄i CØUPÆ 
©ÿ÷Æ {Æ£Pzufl¯© ˜£ıfl” uμ©ı⁄ ˜\¯¡∞fl 
]”®£Æ\[P¯Õ® ˆ£” ¡» ¡SUSÆ.
]”¢u \∫√][QÿSz ˜u¯¡Øı⁄ ]ª 
E£Pμn[P¯Õ≤Æ P∏¬P¯Õ≤Æ {ı[P“ C[˜P 
A‘¨P®£kzxQ˜”ıÆ.

G¡ıS˜¡Âfl ©ÿ÷Æ \ı∫‚[ ≥¤m
G¡ıS˜¡Âfl ©ÿ÷Æ ˜PÏ \ı∫‚[ ≥¤m J∏ 

¨UQØ©ı⁄ P∏¬ØıSÆ. 
≥ ¤ m i fl ´ x 
£ Ø fl £ k z u ® £ k Æ 
¡ıUS¡Æ £Æ® h¶“ 
Ï˜h‰ BP C∏zu¿ 
A¡]ØÆ. Cx B«©ı⁄ 
¡ıUS¡z¯u® ˆ£” 
EuƒQ”x.
¡ıUS¡Æ £Æ¯£ uS¢u 

¨¯”∞¿ £μı©∂zu¿ 
©ÿ÷Æ ¡ıUS¡Æ £Æ® 
B∞¯ª AiUPi ©ıÿ÷u¿ 
˜£ıfl”¯¡ uUP ¡ıUS¡Æ 
AÕ¯¡® ˆ£” EuƒQ”x.

§Ø∫][ ¡ı¿ƒP“
ˆÌ∫©iU BP ^¿ 
ˆ\¥Ø®£mh ˆμ®∂‚˜μÂfl ]Ïhz¯u ˆuıh∫¶ 
ˆPı“Õz ˜u¯¡Øı⁄ ¨UQØ©ı⁄ E£PμnÆ 
§Ø∫][ ¡ı¿ƒ. Cu¯⁄ \UÂfl ®μı\Ï 
m≥¶PŒæÆ L§¿h∫ i¯μØ∂fl §μı\Ï m≥§æÆ 
£Øfl£kzuªıÆ. C¢u §Ø∫][ ¡ı¿ƒP“ 
ˆμ®∂‚˜μÂfl m≥§[Q¿ C¯nUP®£mk 
m≥§¯⁄ J∏ T∫¯©Øı⁄ F]Øı¿ x¯ÕUQ”x. 
]ª §Ø∫][ ¡ı¿ƒP–US ˆ¡Œ®£UPzv¿ 
Ë˜μh∫ ¡ı¿ƒP“ Esk.

][Q“ £ıÏ ˆμP¡∂ 
©ÿ÷Æ ∑¯\UPŒ[ ≥¤m 

GªUmμı¤U ΩU iˆhUh∫ 
(™fl⁄q P]ƒ ©ı¤)

˜\ı®¶U P¯μ\¯ª® 
£Øfl£kzv P]ƒP¯Õ 

S™»P“ ≠ª©ıP A‘¡x ]UP⁄©ı⁄x. B⁄ı¿, 
PÕzv¿ P]ƒP¯Õ \∂£ı∫®£uÿS J∏ Pi⁄©ı⁄ 
¨¯”ØıP Cx P∏u®£kQ”x. ˜©æÆ Cx 
¡∏hzv¿ 20 ¨u¿ 40 Q ¡¯μ∞ªı⁄ P]ƒP¯Õ 
S‘USÆ. GªUmμı¤U ΩU iˆhUh∫P“ ¡∏hzvÿS 
2 ¨u¿ 20 Q ¡¯μ P]ƒP¯ÕU Psh‘≤Æ. J∏ 
¡∏hzvÿS 2Q v”flP¯ÕU ˆPısh iˆhUh∫P“ 
™PƒÆ ¬¯ª AvP©ı⁄¯¡.

ˆu∫˜©ıP®§“ A¿ªx §μı¤ ¡ıUS¡Æ ˜P‰
5&5000 ¯©UμıflP“ ¡¯μ AÕ¬kÆ J∏ 
x¿ºØ©ı⁄ ¯©Uμıfl ¡ıUS¡Æ ˜P‰ 
¡ıUS¡z¯u Pa]u©ıP £∂˜\ıvUPƒÆ A zuÆ 
EØμıx/¡ıUS¡Æ C∏®£¯u £∂˜\ıvUPƒÆ 
EuƒQ”x.

2 Ï˜h‰ ¯{mμ·fl ˆμS˜ªmh∫
]ºsh∂¿ E“Õ ¯{mμ·¤fl A zuÆ 2000 
psiUS AvP©ı⁄x. Cx˜£ıfl” A zuÆ 

™PƒÆ B£zuı⁄ ¬£zxUP¯Õ Hÿ£kzuªıÆ. 
Cx ˜£ıfl” A\Æ£ı¬u©ı⁄ |PÃ¯¡z 
u¬∫UP, 10 £ı∫ 
(145 psig) ˆPısh 
£ıxPı®£ıPa ˆ\Ø¿£kÆ 
¡¯μØ¯”US Aƒm¶m 
®μÂ¯μ \∂ˆ\¥Ø 2 
Ï˜h‰ ˆμS˜ªmh∫ 
£ Ø fl £ k z u ® £ h & 
˜¡skÆ.

§˜μ][ P∏¬
®˜μı˜£fl A¿ªx ®≥˜h¯⁄U Pıÿ÷hfl 
£Øfl£kzxÆ C”US©v ˆ\¥Ø®£mh hı∫a_
PŒfl E£˜ØıPz¯u {ı[P“ £∂¢x¯μUQ˜”ıÆ. 
C¯¡ C¢vØ Ï¬∫ˆ·m hı∫a_P¯Õ¬ha 
]”®£ıPa ˆ\Ø¿£hUTiØ¯¡. 

C J  ˜©z≥  

Dˆ©∞¿: cjmathew@vsnl.com

NCCoPPflRÃ Q¯hUSÆ P∏¬
NCCoPPflRÃ }[P“ C¢u P∏¬P¯Õ ™PƒÆ 
\æ¯P Pmhn[PŒ¿ ˆ£”ªıÆ. ¡«[P®£kÆ 
£¿˜¡÷ P∏¬PŒfl ¬£μ[P“

˜
£

U
˜

P
‰ ˜£U˜P‚¿ 

E“Õh[QØ 
C⁄[PŒfl 

¬ÕUPÆ

RSEUPŒfl 
ˆuı¯P C¢vØ 

π£ı¥PŒ¿ 
(INR)

A

G ¡ ı S ˜ ¡ Â fl 
©ÿ÷Æ \ı∫‚[ ≥¤m 
G¯h©ı¤, J∏ 
˜ÌıÏ ˆ\m ©ÿ÷Æ 
2 §Ø∫][ ¡ı¿ƒP“ 
BQØ¡ÿ÷hfl

5,000

B

˜£U˜P‰  A ©ÿ÷Æ 
ˆμP¡∂ ≥¤m 
B Q Ø ¡ ÿ ‘ fl R Ã 
P∏¬

8,000

C ˆμP¡∂ ≥¤m 5,000

C¢u £ªflP¯Õ }[P“ ˆ£”ªıÆ Gfl£x S‘zu 
©ÿ÷Æ ˆuıh∫¶P“ S‘zu ˜©æÆ ¬£μ[P–US 
£UPÆ & 4I® £ı∫UPƒÆ.
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\∫√][QÿPı⁄ ¶vØ P∏¬

 

ˆhU‹ÊØflPŒfl £Sv

G[P–US ¬ÕUPÆ Gfl⁄?  ˜P“¬&£v¿
˜ª§“ C¿ªıu ]ºsh∏US“ C∏USÆ ˜£ıx R-12 ©ÿ÷Æ R-134a BQØ¡ÿ¯” ¬zvØı\®£kzv® £ı∫®£x G®£i?*
HFC 134afl ®μÂ∫ ˆ¡®£ E”ƒP“ R12 
Ehfl ™P ˆ{∏[QØuıP C∏®£uı¿ 
(BP˜¡uıfl, Cx CFC-12fl v”™UP 
©ıÿ”ıPU P∏u®£kQ”x. C¢u Cμsk 
¡ı≤UP¯Õ≤Æ C¢vØı¬æ“Õ 
30°-50° ¡¯μ∞ªı⁄ \ıuıμn A¯” 
ˆ¡®£|¯ªPŒ¿ P©∫ÊØ¿ §μÂ∫ 
©ı¤P¯Õ ¯¡zx ˜¡÷£kzvU Pın 
¨iØıx. CuÿPıP ™Pa\∂Øı⁄ ˆhÏm 
®μÂ∫ ©ı¤P¯Õ £Øfl£kzx¡x 
¨UQØÆ; ˜©æÆ, C¢u AÕƒP¯Õ 
134afl PT Amh¡¯nP–hfl J®§mk® 
£ı∫UP˜¡skÆ. Cx DU˜PıTºfl 
¨¢¯uØ CuÃPŒ¿ Gs.7/ ·˙fl 2003¿ 
¡«[P®£mk“Õx. ˜©¯ª {ıkPŒ¿, 
PªUP®£mh ˆμ®∂‚ˆμsmPŒfl 
E£˜ØıPz¯uz u¬∫UP ˆμ®∂‚ˆμsm 

A¯hØıÕ \ıu⁄[P“ £Øfl 
£kzu®£mh⁄. ̂ μ®∂‚ˆμsm A¯hØıÕa 
\ıu⁄[P¯Õ® £μ¡UTiØ CflL®μı 
ˆμm ˆuı»¿~m£z¯u® £Øfl£kzv R12, 
134a, 22 ©ÿ÷Æ HCUP“ ˜£ıfl” A¯⁄zx 
ˆμ®∂‚ˆμsmPŒfl G¯h Ah∫zv¯Ø 
|∫n∞UP EuƒÆ ™fl⁄q \ıu⁄[P“. 
C¯¡ ¨ufl¯©ØıP ˆμ®∂‚ˆμsmPŒfl 
_zuz¯ua \∂£ı∫UP® £Øfl£k¡˜uık, 
£Øfl£kzu®£kÆ ˆμ®∂‚ˆμsm ©ÿ” 
ˆμ®∂‚ˆμsmP–hfl Pª¢x¬kQ”uı 
Gfl” \¢˜uP¨Æ G Q”x. ≤GÏÍ¿ 
E“Õ £ª £ x£ı∫USÆ P¯hP“  C¢u 
\ıu⁄[P¯Õ S‘®£ıP ¡ıP⁄ AC∞¿ 
¨flˆ⁄a\∂U¯PØıP £Øfl£kzxQfl”⁄. 
Cx ˜£ıfl” \ıu⁄[PŒfl ˜uıμıØ©ı⁄ 
¬¯ª 1000-1500 ≤GÏ hıª∫.

*C¢u ˜P“¬ J∏ NCCoPP £∞ÿ] |PÃa]∞fl ˜£ıx J∏ ˆhU‹ÊØ⁄ı¿ ˜PmP®£mhx.



¬∏®£z¯u ˆu∂¬USÆ Piuz¯u 
¡μ˜¡ÿ”¿

NCCoPP Tku¿ ™¤ ∑UÕ˜©Âfl 
ˆ\flh∫P¯Õ {ık ̈  ¡xÆ |÷ƒÆ £o∞¿ 
Dk£mk“Õx. uS¢u PÆˆ£¤P“ ©ÿ÷Æ 
B®£˜μmh∫PŒh™∏¢x ¬∏®£U Piu[P“ 
¡μ˜¡ÿP®£kQfl”⁄. C¢u ™¤ ∑UÕ˜©Âfl 
ˆ\flh∫P¯Õ ˆPı“¨u¿ ˆ\¥¡uÿPı⁄ 
¨UQØ ˆ\ª¯¡ NCCoPP HÿSÆ.

¬∏®£¨“Õ {£∫P“ ˆuıh∫¶ ˆPı“Õ 
˜¡siØ ¨P¡∂ 

GTZ C¢vØı, Ï™uı ¬\ı˜μ
ˆuı¯ª˜£]: 011&26611021

ESS PmhÆ IV
PmhÆ 4 ©ı|ª[PŒ¿ ̂ \ØªıUP¨¯” {¯h¨¯”®£kzu®£kQfl”x. C¢u Ch[PŒ¿ ESS 
£∞ªμ[P[P“ {¯hˆ£ÿ”⁄ A¿ªx ™P ¬¯μ¬¿ {¯hˆ£” E“Õ⁄. C¢u £∞ªμ[PŒfl 

¨UQØ PıμnÆ Gfl⁄ˆ¡¤¿ CzvmhzvflRÃ £¿˜¡÷ P∏¬P“ ¡«[P®£k¡x S‘zxÆ 

A¡ÿ‘fl ´uı⁄ u“–£i £ªflP“ S‘zxÆ RSEUS ˆu∂¬®£˜u BSÆ.
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ESS PmhÆ  I
¬|˜ØıPÆ |¯”-&
¡¯h¢u¯¡

ESS PmhÆ II
¬|˜ØıPÆ
{¯h¨¯”∞¿
 E“Õ¯¡

ESS PmhÆ III  
¬|˜ØıPÆ 

{¯h¨¯”∞¿ 

E“Õ¯¡.

ˆμP¡∂ ©ÿ÷Æ 
∑UÕ˜©Âfl ≥¤mkP“

˜£U˜P‰ D
¬|˜ØıQUP®£mh¯¡

P∏¬ Buμƒ vmhzvfl (ESS) uÿ˜£ı¯uØ |ª¡μÆ 
RSEUP“ ™PƒÆ \æ¯P ¬¯ªPŒ¿ ¶vØ P∏¬P¯Õ ˆ£÷¡ufl ≠ªÆ (G¡ıS˜¡Âfl ©ÿ÷Æ \ı∫‚[ ≥¤m, ˆμP¡∂ ≥¤m ©ÿ÷Æ ∑UÕ˜©Âfl 

≥¤m) ESSfl £ª¯⁄® ˆ£”¨i≤Æ. CzvmhÆ {ık ¨ ¡væÆ £ª ©ı|ª[PŒ¿ {¯h¨¯”∞¿ E“Õ˜uık £¿˜¡÷ ©mh[PŒ¿ 

|¯”¡¯h≤Æ |¯ª∞¿ E“Õ⁄. NCCoPP∞fl RÃ ESS vmhzvfl uÿ˜£ı¯uØ |ª¡μÆ S‘zu ¬£μÆ C˜uı. C¤¡∏Æ BskPŒ¿ 

Czvmhzvfl ≠ªÆ £ª⁄¯h≤Æ ¶vØ ©shª[P¯Õ® £ÿ‘ A‘≤[P“.

ESS £∞ªμ[P[P“

©ı|ªÆ {PμÆ £∞ÿ] ˜uv £∞ÿ] £ı∫m⁄∫

AÏÈıÆ ˆPÕÌızv 19 {¡Æ£∫  ’06 S¡ıºmi Tª∫Ï (D. uıæUuı∫)

•Ìı∫ £ım⁄ı 14 {¡Æ£∫  ’06 ª˜Øıªı CflhÏm∂Ø¿ ÏT¿  (SGS ˜·ı\®)

©zvØ® §μ˜u\Æ C¢y∫ 25 {¡Æ£∫  ’06 vΔØıflË \∫√\Ï (A. ™Ëμı)

©zvØ® §μ˜u\Æ μı¥ß∫ 10 i\Æ£∫  ’06 vΔØıflË \∫√\Ï (A. ™Ëμı)

J∂\ı ¶¡˜⁄Ï¡∫ 02 i\Æ£∫  ’06 L.N. ˜hË

˜©ÿS ¡[PıÕÆ ˆPı¿Pzuı 18 {¡Æ£∫  ’06 U∂Ïh¿ ˆμ®∂‚˜μÂfl PÆˆ£¤ (N. ªÆ£ı)

C¢vØı ©ısm∂Ø¿ Ehfl£iU¯P∞fl RÃ 1 ·⁄., 2010US“ 

CFC-11, CFC-12, ©ÿ÷Æ  CFC 113a ˜£ıfl”¡ÿ¯” uØı∫ 

ˆ\¥¡¯u ¨ÿ‘æÆ }UP ¨iˆ¡kzx“Õx. Cx 

JΔˆ¡ı∏ uØı∂®£ıÕ∏USÆ JΔˆ¡ı∏ ¡∏hzvÿSÆ 

JxURk ˆ\¥Ø®£kÆ uØı∂®¶ AÕ¬fl ≠ªÆ 

|¯”˜¡ÿ”®£kQ”x. C¢u uØı∂®¶ AÕƒP¯Õ 

PsPıo®£uÿPıP K˜\ıfl ˆ\¿ ¡∏hzvÿS 

Cμsk ¨¯” uoU¯PP¯Õ ˜©ÿˆPı“Q”x. 

31 i\Æ£∫, 2005 ¡¯μ 11324 MT CFCUP“ 

}UP®£mk¬mh⁄. C¢u ¡¯μ£h©ı⁄x, 

2010 ¡¯μ≤“Õ BskPŒ¿ {ımi¿ 

CFCUP“ uØı∂UP®£hıu˜£ıx 

CFCUPŒfl Q¯hUSÆ ufl¯© 

S¯”¡¯u ]”®§zxU 

PımkQ”x.

C¢vØı¬¿ CFC uØı∂®¶z x¯”∞fl }UPÆ
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ESS PmhÆ IV
EOI 
£i¡[P“

¬∏®-£U- P-i-uz-vÿ-Pı-⁄ ¡μ-̃ ¡ÿ-¶
E&C ©ÿ-÷Æ R&R ≥¤m-P-–U-Pı-P ¬-∏®-£U- 
P-i-u[-P-̄ Õ (EOI) £i-¡[-P-̄ Õ \©∫®-§®&
£-uÿ-Pı-⁄ P¯h-] ˜uv 31 i\Æ-£∫ 2006.
˜©æÆ ¬£-μ[-P-–U-S Aq-P-ƒÆ:
GTZ-® -̃μıU-Œ-©ı, A & 33, S¿-̂ -©-ı-Ì∫ £ı∫U,
¶-x-v¿-º&110 049, 
ˆuı¯ª-̃ £-]: 011&26611021, 62528840
L˜£UÏ : 011&26537673; 
Dˆ©∞-¿: markus.wypior@gtz.de
 smita.vichare@proklima.org. 

©z-v-Ø -§-μ-̃ u-\Æ ©ÿ-÷Æ \mjÏ-P∫
A∏s ™Ëμı, vΔØıflË \∫√\Ï, 
B-15, MIG Pıª-¤, KID’s Q[-hÆ ®˜Õ 
ÏT¿ Gv-∂-¿, C¢y∫ 452 011. 
ˆuı¯ª˜£] : 0731&406 9881/406 9882 
ˆ©ı¯£¿ : 98266 20890
Dˆ©∞¿ : arunmishra71@rediffmail.com

•-Ìı∫ ©ÿ-÷Æ ·ı∫-Psm :
S.G. ˆ\£ıÏiØfl ˜·ı\®, ¨u¿-¡∫, 
ª˜Øıªı CshÏi∂Ø¿ £“Œ, S∫‚, 
£ım⁄ı 800 010, 
ˆuı¯ª˜£] : 0612&2262746 
ˆ©ı¯£¿ :94310 21743
Dˆ©∞¿ : brseby@yahoo.co.in; 
 bresby@gmail.com

J∂-\ı: P. μını, M/s. \ı¥ i -̃-μ-i[ J∫UÏ, 
SCR&206, √⁄Ï Cfl \ı¯ª, £ı--ß-·ı {P∫, 
¶¡˜⁄Ï¡∫ & 751 009 
ˆuı¯ª˜£] : 0674&234 1447 
ˆ©ı¯£¿ : 098610 99334 
Dˆ©∞¿ : pnrana@rediffmail.com

˜©ÿS ¡[PıÕÆ : {√fl ªÆ£ı, Q∂Ïh¿ 
ˆμ®∂‚˜μÂfl PÆˆ£¤, 7, A.J.C.  ˜£ıÏ 
\ı¯ª, ˆPı¿Pzuı & 700 017. 
ˆuı.˜£.: 033&22476488 ˆ©ı¯£¿ : 
98308 20848 Dˆ©∞¿ : nl@vsnl.net

AÏÈıÆ ©ÿ-÷Æ ¡h Q«U-S ©ı|-ª-[P“
D. uıæUuı∫, S¡ıºi Tª∫Ï, uıÏ 
PıÆ®ÕUÏ, R.G. £∏¡ı \ı¯ª, 
ˆPÕÌızv & 781 024, 
ˆuı¯ª˜£] : 0361&2202229 
ˆ©ı¯£¿ : 98640 17889 
Dˆ©∞¿ : kuwalitycoolers@rediffmail.com

A¿-ª-x ©ı-|-ª A¯©®-£ı-Õ∫-P-̄ Õ Aq-P-ªıÆ. C¡∫-P-Œfl ¬£--μÆ RÃ-¡-∏-©ı-÷:

NCCoPP∞h™∏¢x ˆ\¥va ]u”¿P“
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BÏx-©ı Cfl-˜Ì-ª-¯μ }U-S-¡-uÿ-Pı-⁄ ˜uv 
ˆ{∏[-SÆ u∏-nz-v¿ C¢-v-Øı- ˆuı»¿-~m-£ 
©ıÿ-”-¯ª G--v∫-˜{ıU-S-Q-”-x.

-™-P-ƒÆ Az-v-Øı-¡-]-Ø-©ı-⁄ ©∏¢-x Gfl-÷ 
Cx-¡-¯μ ¬ªU-S AŒU-P®-£m--i-∏¢-u ́ m-h∫-k ̃ hıÏ 
Cfl-˜Ì-ª∫ (MDI) }U-S-¡-uÿ-Pı-⁄ \¡ı-¯ª C¢-v-Øı---
¯¡®- ˜£ıfl-÷ ¡Õ∫¢-x ¡∏Æ {ık-P“ G-v∫-ˆPı-s-k 
¡∏-Qfl-”-⁄. ¶-x-v¿-º-∞¿ As-¯©-∞¿ £ıμ-u® 
§μ-u--©∫ ©fl-˜©-ı-Pfl-][ u¯ª--¯©-∞¿ {¯h-ˆ£ÿ-” 
£¿-˜¡-÷ §μ-¨-P∫-P“ Pª¢-x ˆPıs-h Tm-h-©ı-⁄-x 
C¢-u ¨U--Q-Ø-©ı-⁄ ¬Â-Øz-¯u Aª--]-Ø-x.

A¯⁄z-x {ık-P-–Æ \Æ-©-vz-u 100% CFC C¿-ªı-u 
Eª-Pz-̄ u ˆ£÷-¡-uÿ-Pı-⁄ Pıª CªU-S 2010. ¡Õ∫¢u 
{ı-k-P“ CFC  Cfl-̃ Ìª∫-P-̄ Õ® £Øfl£kz-x-¡-̄ u 
Hÿ-P-⁄-̃ ¡ |÷z-v-¬m-h-⁄. B⁄ı¿ ^⁄ı, 
ˇª[-Pı, £ıQÏ-u-ıfl, -£[-P-Õı-̃ uË ˜£ıfl-” 
{ık-P-̄ Õ®-̃ £ı-ª C¢-v-Øı-ƒ--Æ,  ˜u-̄ ¡-Øı-⁄  ˆuı»¿& 
~-m-£ ---©ı-ÿ-”[-P“ C¿-̄ ª-̂ Ø-¤¿ Cu-μ Cª-U-S Pıªz-
vÿ-S“ C¿-̃ Ì-ª∫-P-Œfl £Øfl-£ım-̄ h |÷z--x-¡-x Pi-
⁄Æ G⁄ {Æ-¶-Qfl-”-⁄.

C¢-v-Øı-¬¿ MDIUP-̄ Õ {Æ-§ 22 ¨u¿ 25 
™¿-º-Øfl BÏx-©ı ©ÿ-÷Æ ~¯μ---±μ¿ \Æ-£¢-u®-£m-h 
˜{ıØı-Œ-P“ E“-Õ-⁄∫. Cv-¿ ~¯μ-±-μ-æU-S“ 
©∏¢--v-̄ ⁄ £Æ® ˆ\¥-¡-uÿ-Pı-P CFC  E“-Õ-x. B⁄ı¿, 
CFC  \ıμı-u §” ˆ£ı-∏m-P-Œfl E£-̃ Øı-PÆ MDIP¯Õ 
-™-P-ƒÆ ¬¯ª- EØ∫¢-u-uı-P ˆ\¥-¡-̃ uı-k AuÿS 

˜¡÷ ¶vØ ˜uıÿ”z¯u≤Æ AŒzx¬kÆ.  Cu⁄ı¿ 
©∏zx¡∫P“ Cufl ¡Õ∫a]US Buμƒ AŒ®£uÿS 
™PƒÆ Pi⁄®£k¡ı∫P“.

C¢vØı¬¿ 2 L£ı∫¨˜ªÂflP–UPı⁄ 
J˜μ CFC \ıμı \ıu⁄©ı⁄x ]®Õı¡ı¿  
¡i¡¯©UP®£mk“Õx. C”US©v ˆ\¥Ø®£kÆ 
Cfl˜Ìª∫P–US J®¶uæUPıPƒÆ £vƒ 
ˆ\¥¡uÿSÆ }sh PıªÆ ˜u¯¡®£k¡˜uık 
CFC  E“Õ \ıu⁄z¯u ¬h π.150 AvP ¬¯ª 
E“ÕuıPƒÆ C∏USÆ.

£fl¨P |vØÆ (uÿ˜£ıx ≤GÏ hıª∫ 2 §¿ºØfl 
©v®§ªı⁄x) ©ısm∂Ø¿ J®£¢uzv¿ Psk“Õ 
¬v¨¯”P–US Jzv∏UP ¡Õ∫¢x¡∏Æ 
{ıkP–US Eu¬ ¡∏Q”x. ¡»Pımku¿PŒfl£i, 
1995US ¨fl⁄∫ |÷¡®£mh |÷¡⁄[PŒfl 
vmh[P–US |v≤u¬ J®¶u¿ AŒUP®£mk“Õx. 
C∏®§›Æ, ¡Õ∫¢x ¡∏Æ {ıkPŒ¿ Cfl˜Ìª∫P“ 
Eÿ£zv ˆ\¥≤Æ A¯⁄zx |÷¡⁄[P–Æ 1995US 
§fl⁄˜μ |÷¡®£kQfl”⁄.

C¢vØı Cx¡¯μ CFC∞fl £Ø‹mkzx¯”∞¿ 
CFCI }UP, ˆ¡ÿ‘Pμ©ıP £fl¨P |vØzvfl 
Eu¬¯Ø® ˆ£ÿ÷“Õx. C¢u ©ıÿ”zv¿ 
H˜μı\ı¿, L˜£ıÆ, Ì˜ªıfl, ˆμ®∂‚˜μÂfl ©ÿ÷Æ 
H∫PsiÂ¤[ ©ÿ÷Æ \ı¿ˆ¡sm x¯”∞¿ 
E“Õ 750 |÷¡⁄[P¯ÕU ˆPısh 90 ™¿ºØfl 
hıª∫ ©v®§ªı⁄ 269 vmh[P–US Eu¬ 

¡«[P®£mk“Õ⁄.

¶x v¿º uÿ˜£ıx CFC \ıμı MDIP–US ©ı÷¡uÿS 
UNDP Ehfl C¯n¢x ˆ\Ø¿£mk ¡∏Q”x. 
i\Æ£∂¿ C¢vØı Em£mh 13 ¡Õ∫¢x¡∏Æ 
{ıkP“ C¢u ¬ÂØzv¿ ©shª AqS¨¯”¯Ø 
¡i¡¯©UP E“Õ⁄.

BuıμÆ: http://www.indianexpress.com/
˜©æÆ ¬£μ[P–US: 
http://www.indianexpress.com/story/15793.html.
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C¢u §∂ƒ £¿˜¡÷ ¡¯P∞ªı⁄ ¬⁄ıUP¯Õ 
CªUPıPU ˆPısh˜uık A¡ÿ¯” u¯ª®§fl 
Ai®£¯h∞æÆ AqQ≤“Õx. C¢u Cu»¿ 
“HFC ˆμ®∂‚ˆμsmkP““ S‘zu RAC∞fl R«ı⁄ 
ˆuı»¿~m£ ¬ÂØ[P¯Õ ¯©Ø©ıPU ˆPısk“Õx.

¬⁄ı 1 :  {ıÆ J∏ 134a ]Ïhzv¿ 

R12 I \ı∫‰ ˆ\¥Øªı©ı? Cu⁄ı¿ 

Gfl⁄ ¬¯ÕƒP“ Hÿ£kÆ?

K˜\ıfl ¬vP¯Õ ´÷¡¯uzu¬μ, 

RÃUPsh ˆuı»¿~m£ ]UP¿P–Æ 

Hÿ£kÆ.

a. R12 ©ÿ÷Æ 134a BQØ¯¡ C¯n¢x Pª®£uı¿ 

Gv∫£ıμıu ˆ\Ø¿£ıkP“ Hÿ£hªıÆ.

b. 134a ]Ïh[P–UPı⁄ ˜P§¿ª∂ A˜u 

˜P§¿ª∂UPı⁄  ̃ £ı∏hfl R12 I ¬h 40% ̈ u¿ 60% 

}Õ©ıP C∏USÆ. Cx ˆ\Ø¿£ım¯h £ıvUSÆ.

c. P©®μ\∫ ˜©ımhı∫ K¡∫ ˜ªıhıP B¡x ©mk™fl‘ 

G∂¢xÆ ˜£ıPªıÆ.

¬⁄ı 2 : 134a PÆ®-μ-\-∂fl £Æ®-§[ ˆ\Ø¿-£ım-̄ h 

\∂-£ı∫®-£-x G®-£-i?

PÆ®-μ-\∫ uØı-∂®-£ı-Õ-∂-h-

™-∏¢-̃ uı A¿-ª-x OEM 
Ch-™-∏¢--̃ uı C¯ua ˜\ıu-̄ ⁄ 

ˆ\¥-¡-uÿ--Pı-⁄ uUP ¡»¯Ø 

¬\ı∂®£x ]”¢u ˜u∫¡ıP 

A¯©≤Æ. C¢vØı¬¿, KCL, 
ˆhSˆ©Ë ©ÿ÷Æ ˜Pızˆμ‰ 

˜£ıfl”¯¡ A¡ÿ‘ÿ˜P E∂Ø £∂¢x¯μP¯ÕU 

ˆPısk“Õ⁄. PÆ®μ\∫ uØı∂®£ıÕ∫PŒfl 

\Æ©uzxhfl §fl£ÿ”UTiØ ]”¢u¨¯” Gfl⁄ˆ¡¤¿ 

PÆ®μ\∫ ̂ hÏh¯μ £Øfl£kzxu¿ BSÆ. C¢u ̂ hÏh∫ 

∂^¡∫ ˜£ıfl” £ızvμÆ J∏ ∂ΩL® ¡ı¿Δ ©ÿ÷Æ 

®μÂ∫ Pı‰ BQØ¡ÿ÷hfl J∏ ¨¯⁄∞æÆ, ©ÿˆ”ı∏ 

¨¯⁄∞¿ J∏ ˜ÌıÏ S¬U P®Õ∫ Ehfl E“Õ⁄. 

PÆ®μ\∫ B⁄x Dμ®£uz¯u u¬∫USÆ ¬uzv¿ J∏ 

]∂fl‰ ≠ªÆ ¯{mμ·›hfl C¯nUP®£h˜¡skÆ. 

]∂fl‰ F]Øı⁄x \UÂfl m≥® Ïh®§fl ´x“Õ 

μ®£∫ ®ÕU¯P Fk∏¬a ˆ\¿ª˜¡skÆ. C¢u 

iÏ\ı∫‰ m≥® Ïh®§fl S¬U P®Õ∫ Ehfl ˜©ÿPsh 

¬uzv¿ C¯nUP®£kÆ. ¯{mμ·fl ®μÂ∫ 0.5 ¨u¿ 1 

£ı∏US ™Pı©¿ C∏UP˜¡skÆ. G¿ªı C¯n®¶& 

P–Æ ˆ\¥u§”S, A¢uU PÆ®μ\∫ AuÿˆPfl˜” 16 £ı∫ 

ˆPısh §μÂ¯μ A¯©zxU ̂ Pı“Õ˜¡skÆ. PÆ®μ\∫ 

Ï¬ma BL® ˆ\¥u §”S 60 ¬⁄ıiP–US 12 ¨u¿ 

14 £ı∫ ®μÂ∫ uUP ¯¡zxU ˆPı“Õ®£h˜¡skÆ. 

®μÂ∫ C«®£ı⁄x 60 ¬⁄ıiPŒ¿ 2 £ı∏US ™Pı©¿ 

C∏zu¿ ˜¡skÆ.

¬⁄ı 3 :  R12fl J∏ S‘®-

§m-h \ı--∫‰ G¯hU-S Gv-μı-P 

134afl \ı∫‰ G¯h Gfl--⁄-¡ı-P 

-C∏UP˜¡skÆ? 

Cx R12fl \ı∫‰ G¯h∞¿ 

˜uıμıØ©ıP 90% C∏zu¿ ˜¡skÆ.

¬⁄ı 4: 134a ]Ïhzv¿ G¡ı®£˜μmh∫ P]¢x 

ˆPısi∏®£x A‘Ø®£mhı¿ 

{ıÆ A¯u GΔ¬uÆ \∂ˆ\¥¡x?

J∏ ˆμ®∂‚˜μmh∂fl 

G¡ı®£˜μmh∫ ˜\u©¯h¢uı˜ªı 

A¿ªx Ax J∏ Aæ™¤ØÆ 

G¡ı®£˜μmhμıP C∏¢uı˜ªı, 

A¯u ©ıÿ‘ ˆ£ı∏zx¡xÆ PÆ®μ\¯μ ©ıÿ÷¡xÆ 

]”¢ux. Hˆ⁄¤¿, RÃ£UPU P]¡ı⁄x |a\Ø©ıP 

AvP AÕƒ ˆ¡ŒU Pıÿ‘¯⁄≤Æ Dμ®£uzv¯⁄≤Æ 

E“˜Õ ¡∏¡uÿS Pıμn©ıP C∏®£˜uık, A¯u ©ı_

£kzv∞∏USÆ.

¬⁄ı 5 :  B∞¯ª ©ıÿ÷¡ufl ≠ªÆ ©mk˜© 

R134a Ehfl J∏  CFC 
\ıu⁄z¯u ˆμm˜μıL§m 

ˆ\¥Øªı©ı?

\ıu⁄zv¿ E“Õ ¬h®£mh 

™⁄μ¿ B∞¿ G¯h∞¿ 1% ©mkÆ 

(S¯”¢u£m\Æ 5%) C∏®£¯u E÷v 

ˆ\¥Ø ̃ ¡skÆ. C¯u PÆ£μ\∂º∏¢x ™⁄μ¿ B∞¯ª 

¨ ¡xÆ Gkzx¬mk, POE B∞¯ª |μ®§ R12¿ 

\ıu⁄z¯u 48 ©o ˜{μÆ CØUS¡u⁄ı¿ ˆ£” ¨i≤Æ. 

Aufl §fl⁄∫, J∏ ˆμL®μıU˜hı´mh∂fl Eu¬≤hfl 

™⁄μ¿ B∞ºfl \u√uÆ PnUQh®£kQ”x. Cx 5% 

¬h AvP©ıP C∏¢uı¿ C¢u \u√uÆ S¯”¢u£m\Æ 

5% A¿ªx 1%U˜Pı ¡∏Æ ¡¯μ C¢u ˆ\ØªıUPz¯u 

©÷£i≤Æ ˆ\¥x  ˆPısi∏UP˜¡skÆ. ]Ïhz¯u 

CØUS¡uÿS Cx˜£ıfl÷ S¯”¢u£m\Æ 3 ¨¯”P“ 

Auı¡x, ˆ©ızuÆ 6º∏¢x 7 {ımP“ ´u¨“Õ 

™⁄μ¿ B∞¯ª C¢u ©mhzvÿS ˆPısk ¡∏Æ ¡¯μ 

ˆ\¥¡x ™PƒÆ ¨UQØ©ı⁄x. C¯¡Ø¯⁄zx˜© 

˜{μÆ AvPÆ GkzxU ˆPı“¡xhfl, £oØıÕ∫ 

\ı∫¢xÆ C∏®£˜uık §fl⁄∫ 134a Ehfl £ıxPı®£ıP 

CØ[S¡uÿS©ı⁄ Ezuμ¡ıuz¯u≤Æ AŒ®£v¿¯ª. 

BP, ]‘Ø ˆÌ∫©iU \ıu⁄[P“Th 134a Ehfl 

G®˜£ıx˜© ˆμm˜μıL§m ˆ\¥Ø®£k¡v¿¯ª. 

C¯¡ ©ıÿ‘ ˆ£ı∏zu®£kQfl”⁄ A¿ªx ´mP®£mh 

CFCUPŒ¿ ˆuıh∫a]ØıP CØUP®£kQfl”⁄.

¬⁄ı 6 : R-134a Ehfl 

ˆμm˜μıL§m ˆ\¥≤Æ ˜£ıx 

CFC-12 ]ÏhzvÿPı⁄ 

GUÏ£ıflÂfl ¡ı¿Δ 

©ÿ÷Æ Cuμ £ıP[P¯Õ 

©ıÿ÷¡x A¡]Ø©ı?

ˆu∫˜©ıÏhıiU GUÏ£ıflÂfl 

¡ı¿ƒP¯Õ A¿ªx TXVUP¯Õ £Øfl£kzxÆ 

]Ïh[PŒ¿ EØ∫ A zu ¬Qu[P–US 

ˆ£ı∏¢x©ı÷ TXV&I ©ıÿ” ˜¡skÆ A¿ªx ©÷£i 

©ıÿ‘Ø¯©zu¿ ˜¡skÆ. L§¿h∫ i¯μØ∫P“, 

PÆ£μ\∫ B∞¿ ˜£ıfl”¯¡ ©ıÿ”®£h ˜¡skÆ. 

B∞¿ ©ıÿ”zvÿS ¬⁄ı 5fl RÃ ¬ÕUP®£mh 

¡»¨¯” §fl£ÿ”®£h ˜¡skÆ.

¬⁄ı 7 : I TR 
v”›USÆ R«ı⁄ 

H∫PsiÂ⁄∫PŒ¿ 

HC Pª¯¡¯Ø  

E£˜ØıQUPªı©ı?

£ı∫UP®˜£ı⁄ı¿ HC Pª¯¡¯Ø 

£Øfl£kzx¡x Gfl£x AC∞¿ R12&I 

£Øfl£kzx¡x ˜£ıfl÷uıfl. B⁄ı¿ v”⁄ı⁄x 

40%US ˜©æÆ S¯”¡x Es¯©. C¢u ]ÏhÆ 

J∏ R22 ]Ïhzv¿ ˆμm˜μıL§m ˆ\¥Ø®£h 

˜¡skˆ©¤¿, ]Ïhzv¿ E“Õ ™fl\ıμ 

£ıP[P“ ˆμ®∂‚˜μmh∫P¯Õ® ˜£ıª˜¡ 

^¿ ˆ\¥Ø®£mi∏UP ˜¡skÆ. TkuªıP, 

˜P§¿ª∂¯Ø ©ıÿ” ˜¡skÆ. B⁄ı¿, ´skÆ 

\ı∫‚¿uıfl ]UP¿ Hÿ£kÆ. Hˆ⁄¤¿, Cx 

¡¯μØ¯”¯Øz uısi¬kÆ. J∏ 0.75 TR AC 
Th R22fl 600&700 QμıÆ ¡¯μØ¯”US ´‘ØuıP 

(¨¢¯uØ ¬⁄ı¬¿ S‘UP®£mk“Õx ˜£ıª) 

C∏USÆ. BP˜¡, Cx £∂¢x¯μUP®£h¬¿¯ª.
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RSE £∞ÿ] |PÃa]P“

©ı|ªÆ {PμÆ £∞ÿ] ˜uv £∞ÿ] £ı∫m⁄∫

B¢vμ§μ˜u\Æ Iuμı£ız 18&19 {¡.  ’06 ˜©Pı \∫√\Ï (V. {ız)

B¢vμ§μ˜u\Æ ¬·Ø¡ıhı 25&26 {¡.  ’06 ˜©Pı \∫√\Ï (V. {ız)

AÏÈıÆ ˆPÕÌızv 23&24 i\.  ’06 S¡ıºmi Tª∫Ï (D. uıæUuı∫)

AÏÈıÆ ]¿\ı∫ 27&28 ·⁄. ’07 S¡ıºmi Tª∫Ï (D. uıæUuı∫)

•Ìı∫ £ım⁄ı 25&26 {¡.  ’06 ª˜Øıªı CflhÏm∂Ø¿ ÏT¿  (S.G.S. ˜·ı\®)

•Ìı∫ £ım⁄ı 20&21 ·⁄. ’07 ª˜Øıªı CflhÏm∂Ø¿ ÏT¿  (S.G.S. ˜·ı\®)

v¿º v¿º 18&19 {¡.  ’06 Ó¢xÏuıfl ˆμ®∂‚˜μÂfl Ï˜hı∫Ï (J. ][) 

v¿º v¿º 16&17 i\.  ’06 Ó¢xÏuıfl ˆμ®∂‚˜μÂfl Ï˜hı∫Ï (J. ][) 

S·μız AP©uı£ız 25&26 {¡.  ’06 R∫zv L®∑Ï (N.M. £˜h¿)  

S·μız ÓÆ©z{P∫ 03&04 i\.  ’06 R∫zv L®∑Ï (N.M. £˜h¿)

S·μız  ¬Ï{P∫ 23&24 i\.  ’06 R∫zv L®∑Ï (N.M. £˜h¿)

Ì∂Øı⁄ı AÆ£ıªı 11&12 {¡.  ’06 A⁄¢z Gflh∫§¯μ\Ï (A. S©ı∫)

Ì∂Øı⁄ı £ı¤®£m 10&11 §®. ’07 A⁄¢z Gflh∫§¯μ\Ï (A. S©ı∫)

C©ıa\ª §μ˜u\Æ E⁄ı 24&25 §®.  ’07 A⁄¢z Gflh∫§¯μ\Ï (A. S©ı∫)

·ı∫Psm ·ıÆˆÂmß∫ 07&08 {¡.  ’06 ˜Pızˆμ‰ (S.A. ·¸˜¡P∫)

·ı∫Psm μıg] 10&11 {¡.  ’06 ˜Pızˆμ‰ (S.A. ·¸˜¡P∫)

P∫{ıhPı ˆ£[P—∫ 16&17 i\.  ’06 m≥ £ı∞sm \∫√\Ï (C.J. ˜©z≥)

˜PμÕı ©¿ª®¶ μÆ 09&10 i\.  ’06 V.R. Gflh∫§¯μ\Ï (V. ¬·ØS©ı∫)

˜PμÕı ˆPıa] 06&07 ·⁄. ’07 V.R. Gflh∫§¯μ\Ï (V. ¬·ØS©ı∫)

˜PμÕı ˆPı¿ªÆ 20&21 ·⁄. ’07 V.R. Gflh∫§¯μ\Ï (V. ¬·ØS©ı∫)

©zvØ® §μ˜u\Æ C¢y∫ 11&12 {¡.  ’06 vΔØıflË \∫√\Ï (A. ™Ëμı)

©zvØ® §μ˜u\Æ E‰·∞fl 18&19 {¡.  ’06 vΔØıflË \∫√\Ï (A. ™Ëμı) 

©zvØ® §μ˜u\Æ ̃ £ı£ı¿ 20&21 ·⁄. ’07 vΔØıflË \∫√\Ï (A. ™Ëμı) 

©zvØ® §μ˜u\Æ ·£¿ß∫ 16&17 i\.  ’06 vΔØıflË \∫√\Ï (A. ™Ëμı) 

©PıμıËiμı ¶˜⁄ 09&10 i\.  ’06 ˜©UÏ Tº[ ]ÏhÆÏ (A. ˜©z≥)

©PıμıËiμı \uıμı 27&28 ·⁄. ’07 ˜©UÏ Tº[ ]ÏhÆÏ (A. ˜©z≥)

©PıμıËiμı ]®æfl 10&11 §®. ’07 ˜©UÏ Tº[ ]ÏhÆÏ (A. ˜©z≥)

©PıμıËiμı ¨Æ¯£ 24&25 §®. ’07 ˜©UÏ Tº[ ]ÏhÆÏ (A. ˜©z≥)

©PıμıËiμı A˜Pıªı 21&22 {¡.  ’06 ˜Pız˜μ‰ (S.A. ·¸˜¡P∫)

J∂\ı ¶¡˜⁄Ï¡∫ 05&06 {¡.  ’06 L.N. ˜hË

J∂\ı PmhıU 08&09 {¡.  ’06 L.N. ˜hË

J∂\ı π∫˜Pªı 11&12 {¡.  ’06 L.N. ˜hË

£g\ı® Lˆ£˜μıÏß∫ 18&19 {¡.  ’06 A⁄¢z Gflh∫§¯μ\Ï (A. S©ı∫)

©ı|ªÆ {PμÆ £∞ÿ] ˜uv £∞ÿ] £ı∫m⁄∫

£g\ı® ˜ÌıÊØı∫ß∫ 23&24 i\. ’06 A⁄¢z Gflh∫§¯μ\Ï (A. S©ı∫)

£g\ı® £ımiØıªı 29&30 ·⁄. ’07 A⁄¢z Gflh∫§¯μ\Ï (A. S©ı∫)

£g\ı® ˆ©ıÌıº 27&28 ·⁄. ’07 A⁄¢z Gflh∫§¯μ\Ï (A. S©ı∫)

μı·Ïuıfl Ì›©flP∫ 18&19 {¡. ’06 ˜£ıμı \∫√\Ï (S. ˜£ıμı)

μı·Ïuıfl £Ï¡ıμı 06&07 ·⁄. ’07 ˜£ıμı \∫√\Ï (S. ˜£ıμı)

μı·Ïuıfl ˆ·¥ß∫ 30&31 ·⁄. ’07 ˜£ıμı \∫√\Ï (S. ˜£ıμı)

μı·Ïuıfl ·ø∫ 02&03 §®. ’07 ˜£ıμı \∫√\Ï (S. ˜£ıμı)

u™Ã{ık ˆ\fl¯⁄ 02&03 i\.  ’06 \Uv ˆμ®∂‚˜μÂfl (R.K.. Psnfl)

Ezuμ® §μ˜u\Æ ˜·ıflß∫ 04&05&{¡.  ’06 CÂı Gflh∫§¯μ\Ï (R.M ™Ëμı)

Ezuμ® §μ˜u\Æ ¡ıμnı] 18&19&{¡.  ’06 CÂı Gflh∫§¯μ\Ï (R.M ™Ëμı)

Ezuμ® §μ˜u\Æ BUμı 23&24&i\.  ’06 CÂı Gflh∫§¯μ\Ï (R.M ™Ëμı)

Ezuμ® §μ˜u\Æ ªUQÆß∫ 06&07 ·⁄. ’07 CÂı Gflh∫§¯μ\Ï (R.M ™Ëμı)

Ezuμ® §μ˜u\Æ ·ıfl] 27&28 ·⁄. ’07 CÂı Gflh∫§¯μ\Ï (R.M ™Ëμı)

Ezuμ® §μ˜u\Æ π∫Q 16&17 i\.  ’06 A⁄¢z Gflh∫§¯μ\Ï (A. S©ı∫)

˜©ÿS ¡[PıÕÆ ˆPı¿Pzuı 11&12 {¡. ’06 U∂Ïh¿ ˆμ®∂‚˜μÂflPÆˆ£¤ (N. ªÆ£ı)

˜©ÿS ¡[PıÕÆ ©ı¿hı/]ºS∂ 20&21 ·⁄. ’07 U∂Ïh¿ ˆμ®∂‚˜μÂflPÆˆ£¤ (N. ªÆ£ı)

˜©ÿS ¡[PıÕÆ A\fl\ı¿ §®μ¡∂ ’07 U∂Ïh¿ ˆμ®∂‚˜μÂflPÆˆ£¤ (N. ªÆ£ı)

MAC £∞ÿ] 

©ı|ªÆ {PμÆ £∞ÿ] ˜uv £∞ÿ] £ı∫m⁄∫

£g\ı® ·ª¢u∫ 15 i\.  ’06 A⁄¢z Gflh∫§¯μ\Ï (A. S©ı∫)

μı·Ïuıfl ˜Pımhı 16 i\.  ’06 ˜£ıμı \∫√\Ï (S. ˜£ıμı)

Ezuμ §μ˜u\Æ ªU˜⁄ı 21 ·⁄. ’07 CÂı Gflh∫§¯μ\Ï (R.M ™Ëμı)

S·μız  AP©uı£ız §®μ¡∂ ’07 R∫zv L®∑Ï (N.M. £˜h¿)

P∫{ıhPı ˆ£[P—∫ 20 ·⁄. ’07 m≥ £ı∞sm \∫√\Ï (C.J. ˜©z≥)

˜©ÿS ¡[PıÕÆ ˆPı¿Pzuı ·⁄. ’07 U∂Ïh¿ ˆμ®∂‚˜μÂflPÆˆ£¤ (N. ªÆ£ı)

OTC Ai®¯h∞ªı⁄ |÷¡⁄Æ \ı∫¢u £Ø‹mhıÕ∏UPı⁄ ˆμm˜μıL§m £∞ÿ]

©ı|ªÆ {PμÆ £∞ÿ] ˜uv £∞ÿ] £ı∫m⁄∫

£g\ı® £ıishı 16 §®. ’07 A⁄¢z Gflh∫§¯μ\Ï (A. S©ı∫)

Ezuμ §μ˜u\Æ ªU˜⁄ı 21 §®.  ’07 CÂı Gflh∫§¯μ\Ï (R.M ™Ëμı)

μı·Ïuıfl ˆ·¥ß∫ 06 §®.  ’07 ˜£ıμı \∫√\Ï (S. ˜£ıμı)
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 A¯⁄zx ¬£μ[P–USÆ G u ˜¡siØ ¨P¡∂: DU˜PıT¿, Ii £¡∫ C¢vØı §¯μ˜¡m º™ˆhm, Gs. 6 & 8, ˆμıˆ©¥fl ˜μıªsm ˆu∏, 

 £ısia˜\∂&605 001. ˆuı¯ª˜£] : 0413 & 2227811 A¿ªx 234  2488 L˜£UÏ : 234 07 23 Dˆ©∞¿ : md@itpi.co.in

NCCoPPUS |vØıuμ¡ıÕ∫: 

NCCoPP I {¯h¨¯”®£kzx˜¡ı∫

£∞ÿ] C¯n |÷¡⁄∫P“

B¢vμ §μ˜u\Æ : v∏. √˜μ¢u∫{ız, ˜©Pı \∫√\Ï, 

3&3&780/B, Sz§Shı, G\ı™Øı £·ı∫, 

Iuμı£ız & 500 027. 

ˆuı¯ª˜£]: 040&2465 3602; ˆ©ı¯£¿: 98492 03750 

Dˆ©∞¿ : tvnath@rediffmail.com. 

AÏÈıÆ : v∏. D. uıæUuı∫, S¡ıºi Tª∫Ï, uıÏ 

PıÆ®ÕUÏ, R.G. £∏¡ı \ı¯ª, S¡Ìızv : 781 024, 

ˆuı¯ª˜£] : 0361&2202229 ˆ©ı¯£¿ : 98640 17889 

Dˆ©∞¿ : kuwalitycoolers@rediffmail.com

•Pı∫ : S.G. ˆ\£ıÏiØfl ˜·ı\®, ¨u¿¡∫ & ª˜Øıªı 

CshÏi∂Ø¿ £“Œ, S∫‚, £ım⁄ı&800 010, 

ˆuı¯ª˜£] : 0612&2262746 ˆ©ı¯£¿ :94310 21743 

Dˆ©∞¿ : brseby@yahoo.co.in

\siP∫: v∏. A.  S©ı∫, B⁄¢z Gflh∫§¯μ\Ï, 

5397/1, ©ıh∫fl ˆμ]ˆhflÊØ¿ PıÆ®ÕUÏ, 

©o©‰μı, \siP∫&160 101 

ˆuı¯ª˜£] : 0172&2735163 ˆ©ı¯£¿ : 98143 01541 

Dˆ©∞¿: chandigarhozone@yahoo.co.in

S·μız : {μs£ı¥ M. £˜h¿, R∫zv L®∑Ï, R∫zv 

ÌƒÏ, B^∫¡ız PıÆ®ÕUÏ, (£ımhı ˜ÂıπÆ 

Gv∂¿), BÏμÆ \ı¯ª, AP©uı£ız&380 009, 

ˆuı¯ª˜£] : 079&2658 0466 ˆ©ı¯£¿ : 94263 01242 

Dˆ©∞¿ : zeelpower@satyam.net.in.

P∫{ıhPı : v∏. C.J. ˜©z≥, m≥ £ı∞sm \∫√\Ï, 

808, 10¡x A ˆ©∞fl, ¨u¿ Ï˜h‰, 

C¢vμı {P∫, ˆ£[P—∫&560 038, 

ˆuı¯ª˜£] : 080&25299325 ˆ©ı¯£¿ : 98450 70594 

Dˆ©∞¿ : cjmathew@vsnl.com

˜PμÕı : v∏. V. ¬·ØS©ı∫, V.R. Gsh∫§¯μ\Ï, 

PmhhÆ Gs. 39/3463 (Q«US £Sv), ˆuUSÆ]∂¿ 

§¿i[, μ¬¶μÆ \ı¯ª, ˆPıa]&682 016. 

ˆuı¯ª˜£] : 0484&2356093 ˆ©ı¯£¿ : 94474 64821 

Dˆ©∞¿: vijayakumar@kircop.com

©zvØ§μ˜u\Æ : v∏ A∏s ™Ëμı, 

vΔØıflË \∫√\Ï, B&15, MIG Pıª¤, KID’s Q[hÆ 

®˜Õ ÏT¿ Gv∂¿, C¢y∫&452 011. 

ˆuı¯ª˜£] : 0731&406 9881/406 9882 

ˆ©ı¯£¿ : 098266 20890 

Dˆ©∞¿ : arunmishra71@rediffmail.com

©PıμıËiμı : B®μÌıÆ ˜©z≥, 

˜©UÏ Tº[ ]ÏhÆÏ, 2 ¶z˜u £ımi¿ ˆμ]ˆhfl], 

363/5, ]¡ı‚ {P∫, ¶˜⁄&411 005. 

ˆuı¯ª˜£] : 020&2553 4737 ˆ©ı¯£¿ : 94220 11095 

Dˆ©∞¿ : maxcooleng@yahoo.com

¶xv¿º : v∏. ·Ï£ı¿ ][, Ó¢xÏuıfl 

ˆμ®∂‚˜μÂfl Ï˜hı∫Ï, 2, 4 & 5, ˜{uı‚ _£ıË 

©ı∫U, u∫ØıPga, ¶x v¿º & 110 002, 

ˆuı¯ª˜£] : 011&232 71898/59650 

ˆ©ı¯£¿: 98100 19794. Dˆ©∞¿: higrop@ndb.vsnl.net.in

J∂\ı : v∏. L.N. ˜hË, B&12, BJB {P∫, 

¶¡˜⁄Ï¡∫ & 751 014 

ˆuı¯ª˜£] : 0674&2435280 ˆ©ı¯£¿ : 94370 82401 

Dˆ©∞¿ : lndash@rediffmail.com

μı·Ïuıfl : v∏. _˜μ¢vμ ˜£ıμı, ˜£ıμı \∫√\Ï, 

60, ˆ·Æ GflU˜ÕΔ, §μuıfl ©ı∫U, 

©ıÕ¬Øı {P∫, ˆ·Ø®ß∫&302 017, 

ˆuı¯ª˜£]: 0141&2522400; ˆ©ı¯£¿ : 94140 66848 

Dˆ©∞¿ : bohra@bohraappliances.com

u™Ã{ık : v∏ R. P©ªUPsnfl, 

M/s.\Uv ˆμL®∂‚˜μÂfl & H∫PsiÂ¤[ 

Gflh∫§¯μ\Ï, 0/1& PnUP∫ ˆu∏, 

ˆ¡[P˜hË¡μı v˜Ømh∫ A∏Q¿, 

v∏ˆ¡ıÿ‘≥∫, ˆ\fl¯⁄&600 019. 

ˆuı¯ª˜£] : 044 25733833 ˆ©ı¯£¿: 94443 88495 

Dˆ©∞¿ : skssaba@yahoo.co.in

Ezvμ§μ˜u\Æ : v∏ μı˜·Ë M. ™Ïμı, 

CÂı Gflh∫§¯μ\Ï, B&1/56, ˆ\Uhı∫&B, AºPga, 

ªU˜⁄ı&226 024. 

ˆuı¯ª˜£] : 0522 & 2330578 ˆ©ı¯£¿ : 94150 24423 

Dˆ©∞¿ : rajeshm@emersonclimatetechindia.com

˜©ÿS¡[PıÕÆ : v∏. {√fl ªÆ£ı, 

Q∂Ïh¿ ˆμ®∂‚˜μÂfl PÆˆ£¤, 

7, A.J.C.  ˜£ıÏ \ı¯ª, ˆPı¿Pzuı 700 017. 

ˆuı¯ª˜£] : 033&22476488 ˆ©ı¯£¿ : 98308 20848 

Dˆ©∞¿ : nl@vsnl.net

ˆuı»ªP® £∞ÿ] C¯n |÷¡⁄[P“ :

Q∫˜ªıÏP∫ ˜Pı®ªsm º™ˆhm, 

v∏. V.G. \∫˜u\ı¥, 

1202/1, ˜Pı˜ª \ı¯ª, ¶˜⁄&411 005

ˆuı¯ª˜£] : 020&25520802/25521860 

Dˆ©∞¿: sardesai@kircop.com.

¬∫ß¿ BL® C¢vØı º™ˆhm 

v∏.S. ˆ¡[P˜hË/P§¿ \ıΔªı, 28, N.I.T., 
L£∂uı£ız&121 001 

ˆuı¯ª˜£] : 0129&2232381/5512535 

Dˆ©∞¿: s_venkatesh@whirlpool.com, 
 kapil_chawla@whirlpool.com

£∞ÿ] C¯n |÷¡⁄∫P“ ©ÿ÷Æ ˆuıh∫¶ ¬£μ[P“

©shª ˜©ªıs¯© |÷¡⁄Æ : Sˆ¡Ïm Pfl\¿i[ ©ÿ÷Æ mˆμ¥¤[, v∏. V _®μ©oØÆ, L®Õım Gs 86, \ı¯ª Gs. 3 z∂≠∫zv Pıª¤, 
©˜Ì¢vμı Ó¿Ï,  Q«US ©ı˜μz£“Œ, ˆ\P¢vμı£ız&500 026.. L˜£ıfl 040&27732851, 27732891 ˆ©ı¯£¿: 9949736363 Dˆ©∞¿: questvs@gmail.com

˜Pızˆμ‰ & £ı¥Ï ˜©›£ıU\∂[ PÆˆ£¤ º™ˆhm (A®¯ÕØflÏ §∂ƒ)
v∏. S.A. ·˙˜¡P∫, LBS ©ı∫U, HO ˜\¯¡, ®Õısm 11, §˜μı‰Âı {P∫, ¨Æ¯£ & 400 079. 

L˜£ıfl : 022&67966603/6623 L˜£UÏ : 022&6796 6006 Dˆ©∞¿ : saj@godrej.com / www.godrejsmartcare.com

¬»®¶n∫ƒ Hÿ£k¡uÿPı⁄ ˜u]Ø C¯n |÷¡⁄∫

IT £¡∫ C¢vØı §¯μ˜¡m º™ˆhm, Gs. 6 & 8 ˆμıˆ©¥fl ˜μıªsm ˆu∏, £ısia˜\∂&605 001 

ˆuı¯ª˜£] : +91-&413&222 7811, 234 2488, L˜£UÏ : 2340723 Dˆ©∞¿ : nccopp@itpi.co.in    www.itpi.co.in
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