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lkjka'k

ewy pØ ds lkFk Hkj.k ty rkid ¼Feed Water Heater½ yxkuk rkih; 'kfä la;a=ksa dh n{krk 
c<+kus ds fy, lq>kÃ xÃ fofèk;ksa esa ls ,d gSA blh ds vuqlkj] orZeku esa lapkfyr gks jgs 250 MW ds 
,d dks;yk nkfgr rkih; 'kfä la;a= ftlesa nks mPp nkc Hkj.k ty rkid ¼HPH½ ,oa rhu fuEu nkc 
Hkj.k ty rkid ¼LPH½ rFkk ,d fookfr= ¼Deaerator½ yxs gSa] esa fofHkUu LFkkuksa tSls vafre fuEu nkc 
Hkj.k ty rkid ¼LPH3½ ds i'pkr~] vafre mPp nkc Hkj.k ty rkid ¼HPH6½ ds i'pkr~ ,oa fookfr= 
ds iwoZ vfrfjä ¼Additional½ Hkj.k ty rkid yxkdj la;a= dh n{krk esa lqèkkj dh laHkkoukvksa dks 
irk yxkus dk ç;kl fd;k x;k gSA la;a= esa vfrfjä ,d] nks ,oa rhu Hkj.k ty rkidksa ds çHkkoksa dk 
vè;;u lk;dy VsEiks ¼Cycle Tempo½ l‚¶Vos;j tks fd 'kfä la;a=ksa ds fu"iknu ds fo'ys"k.k ds fy, 
,d cgqr gh mi;ksxh dEI;wVj ¶yks&'khV çksxzke gS] ds }kjk fd;k x;k gSA

çFke vfrfjä Hkj.k ty rkid ds lkFk la;a= dh n{krk esa vPNh o`f) ns[kh xÃ] ijUrq iqu% çFke 
ds lkFk vfrfjä f}rh; rFkk çFke ,oa f}rh; ds lkFk vfrfjä r`rh; Hkj.k ty rkid yxkus ij mä 
o`f) dh njksa esa deh ns[kh xÃA vfrfjä Hkj.k ty rkid ds lkFk iquLrkiu nkc vuqikr] c‚;yj nkc 
,oa Vjckbu ços'k rkieku esa ifjorZu ds çHkko dk Hkh vè;;u fd;k x;kA b"Vre iquLrkiu nkc vuqikr 
dk eku] c‚;yj nkc ds 0-16 ls 0-2 xquk ekuksa ds eè; ik;k x;kA vfrfjä Hkj.k ty rkidksa ds lkFk 
c‚;yj nkc ,oa eq[; Hkki rkieku ¼Vjckbu ços'k rkieku½ esa o`f) ls Hkh la;a= dh mtkZ n{krk c<+rh gSA 
vè;;u ls ;g Li"V :i ls ns[kk x;k fd fo|eku la;a= esa ,d vfrfjä ÅPp nkc Hkj.k ty rkid 
¼vFkkZr~ fookfr= lfgr dqy feykdj lkr½ yxkus ij egRoiw.kZ lqèkkj gks ldrk gSA iqu% tc ,d vkSj 
vfrfjä Hkj.k ty rkid yxk,a ¼dqy feykdj vkB½ rks blls Hkh dqN ykHk gks ldrk gS] ijUrq rhljs 
vfrfjä Hkj.k ty rkid ¼dqy feykdj ukS½ yxkus ls la;a= dh n{krk esa dksÃ x.kuh; o`f) ugÈ ns[kh 
xÃA

Abstract
Addition of feed water heaters to the basic cycle of power plant is one of the suggested 

methods for improving the efficiency of thermal power plants. Accordingly, the possibility has 
been explored in this paper by adding the feed water heaters at different locations such as after 
the last high pressure feed water heater (HPH6), after the last low pressure feed water heater 
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1- çLrkouk 

rkih; 'kfä la;a=ksa dh n{krk c<+kus dh fn'kk 
esa vc rd vusd ç;kl fd, x, gSa ftuesa ls dqN 
çeq[k gSa & c‚;yj dk nkc c<+kuk] la?kfu= nkc 
dks de djuk] iquLrkiu] iqutZuu vkfnA bu 
fo‍fèk;ksa esa iqutZuu ,d ,slh fofèk gS ftlesa Hkj.k 
ty dks c‚;yj esa Hkstus ds iwoZ fcuk fdlh cká 
Å"ek lzksr ds mi;ksx ds la;a= esa gh çokfgr gks 
jgs Hkki ds }kjk xje ¼iwoZrkfir½ fd;k tkrk gSA 
Hkki ls Å"ek ysdj bls ty dks varfjr djus okyh 
;qfä dks gh Hkj.k ty rkid dgk tkrk gSA 'kfä 
la;a= esa Hkj.k ty rkid yxkus ls mldh n{krk 
esa lqèkkj dk vkèkkj ml ekè; rkieku esa o`f) gksuk 
gksrk gS ftl ij pØ esa Å"ek vkiwÆr dh tkrh gS 
¼1½A bl mís'; dks] ferksi;kstd ¼Economiser½ 
ls Hkj.k ty dks lapkfjr djus ds iwoZ xje djds 
vkSj bl çdkj fuEu rkieku ç{ks= esa çnku dh 
tkus okyh Å"ek dh ek=k dks de djds çkIr fd;k 
tk ldrk gSA Hkki Vjckbu eaas çlkfjr gks jgs Hkki 
dks fu"dÆ"kr djds blds }kjk Hkj.k ty dks xje 
djuk iwoZrkiu dk çHkkoh mik; gSA

yxHkx lHkh O;kolkf;d rkih; 'kfä la;a=ksa 
esa Hkj.k ty rkid yxk, tkrs gSa ijUrq budh 
la[;k fdruh gks vkSj mUgsa dgk¡ ij yxk;k tk,] 
;g çR;sd la;a= ds fy, vyx&vyx gks ldrk 
gSA vr% vè;;ukèkhu orZeku la;a= esa vkSj fdrus 
Hkj.k ty rkid yxk, tk,¡ o mudh vofLFkfr 
¼Location½ D;k gks] blds lkFk&lkFk bu vfrfjä 
Hkj.k ty rkidksa ls ;qä la;a= ij mlds dqN 
çeq[k çpkyu dkjd tSls iquLrkiu nkc vuqikr] 
c‚;yj nkc ,oa Vjckbu ços'k rkieku vkfn esa 
ifjorZu ds çHkkoksa dk vè;;u çLrqr 'kksèk i= esa 
fd;k x;k gSA

2- lkfgR; leh{kk 

dks;yk nkfgr rkih; 'kfä la;a=ksa dh n{krk 
c<+kus ds mik;ksa dh [kkst ds mís';‍ ls vusd 

(LPH3) and further before the deaerator in 
the existing 250MW coal fired thermal power 
plant presently equipped with two high 
pressure feed water heaters and three low 
pressure feed water heaters and a deaerator. 
Effects of additional one, two and three 
heaters have been studied by using ‘Cycle 
Tempo’ software, which is a very useful 
flow sheet computer program for analysis of 
performance of power plants. 

Plant efficiency improves considerably 
when the first additional feed water heater 
is incorporated but the rate of increment 
diminishes with further incorporation of 
additional second along with first and 
additional third along with first and second 
feed water heaters. Effect of variation in 
reheat pressure ratio, boiler pressure and 
turbine inlet temperature over plant energy 
and exergy efficiency with added feed water 
heaters has also been studied. The optimum 
reheat pressure ratio is found to be 0.16 to 
0.2 times of boiler pressure. The energy 
and exergy efficiency also increases with 
increase in boiler pressure and turbine inlet 
temperature. From the study it is clearly 
observed that a significant improvement 
is possible with the addition of one more 
high pressure feed water heater (i.e. overall 
seventh including deaerator) in the present 
arrangement. Further, addition of another 
feed water heater (i.e. overall eighth) also 
gives some advantage, but the inclusion 
of third additional feed water heater (i.e. 
overall ninth) does not shows any significant 
improvement.

eq[; 'kCn % 'kfä la;a=] n{krk] Hkj.k ty rkid] 
vuq:i.k ¼fleqys'ku½] iquLrkiu nkc vuqikr- 

Keywords: Power plant, Efficiency, Feed 
water heater, Simulation, Reheat pressure 
ratio.
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'kksèk vè;;u fd, x, gSa] ijUrq buesa ls vfèkdka'k 
vè;;u eq[; Hkki dk nkc ,oa rkieku c<+kus rFkk 
iquLrkiu ij dsfUær jgs gSaA çLrqr 'kksèk fo"k; ds 
{ks= esa fd, x, çeq[k dk;ks± dh J`a[kyk esa] jk;Mq 
,oa xksfoUnk ¼Rayudu and Govinda½ ¼2½ us 600 
MW ds vfrØkafrd 'kfä la;a= ds çpkyu dkjdksa 
ds b"V‍re eku Kkr djus lacaèkh vè;;u esa Hkj.k 
ty rkidksa dh la[;k] fu"dÆ"kr Hkki ds nkc ,oa 
fookfr= nkc esa ifjorZu djds la;a= dh ÅtkZ 
n{krkvksa dk vkdyu fd;kA

Å"ekxfrdh ds f}rh; fu;e ij vkèkkfjr 
iqutZuu ,oa iquLrkid;qä 'kfä la;a= ds fu"iknu 
ds fo'ys"k.kkRed vè;;u esa gchc ,oa tqcSj 
¼Habib and Zubair½ ¼3½ us ik;k fd Hkj.k ty 
rkid yxkus ls pØ dh n{krk dk eku 12% rd 
c<+rk gSA ,d vU; vè;;u esa oankuh ,oa muds 
lkfFk;ksa ¼Vandani et al.½ ¼4½ }kjk ,DltÊ dks 
dsUæ ij j[kdj Hkj.k ty rkid yxkus ds çHkko 
dk fo'ys"k.k fd;k x;kA mUgksaus nks vyx&vyx 
fodYiksa ij fopkj fd;kA çFke fodYi esa u, Hkj.k 
ty rkid dks fo|eku O;oLFkk ds çFke Hkj.k ty 
rkid ds iwoZ yxk;k tcfd nwljs fodYi esa bls 
vafre Hkj.k ty rkid ds i'pkr~ yxk;kA nksuksa 
fodYiksa ds fu"iknu dk vè;;u dj ewy la;a= ds 
lkFk budh rqyuk dhA ifj.kkeksa us Li"V n'kkZ;k fd 
u, Hkj.k ty rkid yxkus ij la;a= dh ,DltÊ 
n{krk nksuksa gh oSdfYid O;oLFkkvksa ds lkFk c<+rh 
gS rFkk tc ;g vafre Hkj.k ty rkid ds ckn 
yxk;k tk, rks mRikn ykxr nj Hkh de djrk 
gSA Hkki 'kfä la;a=ksa ds Å"ekxfrdh; fu"iknuksa 
dk fo'ys"k.k gchc ,oa muds lkfFk;ksa ¼Habib et 
al.½ ¼5½ rFkk ÇMlj ,oa vy~&eqfLye ¼Dincer and 
Al-Muslim½ ¼6½ ds }kjk Hkh fd;k x;kA HkkLdju 
¼Bhaskaran½ ¼7½ us ,d fo'ys"k.k esa fofHkUu çdkj 
ds baèkuksa dk mi;ksx djrs gq, ¶yw xSl rkieku ,oa 
Hkj.k ty rkieku dk c‚;yj n{krk ij çHkko dk 
ijh{k.k fd;kA 'kksèkdrkZ j'khnh ,oa muds lkfFk;ksa 

¼Rashidi et al.½ ¼8½ us nks iquLrkid] f=&inh 
Vjckbu ,oa N% fcUnqvksa ij Hkki fu"d"kZ.k dh 
O;oLFkk okys Hkki pØ esa fofHkUu çkpyksa ds la;a= 
n{krk ij çHkkoksa dk fo'ys"k.k fd;k rFkk mPp] 
ekè;fed ,oa fuEu nkc Vjckbuksa ls fu"d"kZ.k nkc 
dk loksZÙke eku çkIr fd;kA Jhfuokl ,oa muds 
lkfFk;ksa ¼Srinivas et al.½ ¼9½ us ,d vè;;u esa 
dÃ Hkj.k ty rkid yxkus ds çHkko dk fo'ys"k.k 
fd;kA ,d vU; vè;;u esa cksMs ,oa xksjs ¼Bode 
and Gore½ ¼10½ us Hkj.k ty rkid ds fu"iknu 
dks çR;{k ,oa ijks{k :i ls çHkkfor djus okys 
çkpyksa ds ekuksa esa ifjorZu ds çHkkoksa dk fo'ys"k.k 
fd;kA

fo"k; {ks= esa çdkf'kr 'kksèk i=ksa dh leh{kk 
n'kkZrs gSa fd la;a= ftuesa iwoZ ls gh dqN Hkj.k 
ty rkid yxs gksa muesa vkSj Hkh Hkj.k ty rkid 
yxkus ds çHkko ds fo'ys"k.k ds {ks= esa cgqr vfèkd 
dk;Z ugÈ gq, gSaA blfy, çLrqr 'kksèk dk;Z esa ,d 
,slk la;a= ftlesa iwoZ ls gh dqN Hkj.k ty rkid 
yxs gSa mlesa dqN vkSj Hkj.k ty rkid yxkus ij 
n{krk esa lqèkkj dh laHkkoukvksa dk irk yxkus dk 
ç;kl fd;k x;k gSA

3- fopkjkèkhu 'kfä la;a= dk çpkyu pØ ,oa 
Å"ekxfrdh; fu"iknu çkpy 

¼v½ fopkjkèkhu 'kfä la;a= dk çpkyu pØ 

fopkjkèkhu 'kfä la;a=] NÙkhlx<+ jkT; 
fo|qr mRiknu dEiuh fyfeVsM }kjk lapkfyr gSA 
la;a= dk çpkyu pØ ¼11½ esa fn;k x;k gS ,oa 
bldk laxr rkieku&,.Vª‚~ih ¼T-s½ vkjs[k fp= 
1 esa fn[kk;k x;k gSA la;a= esa 250 MW dh nks 
bdkb;k¡ gSa ftuesa ls çFke bdkÃ dks 'kksèk dk;Z 
gsrq vè;;u {ks= ds :i esa fopkj esa fy;k x;k gSA 
vè;;ukèkhu bdkÃ esa ,d mPp nkc c‚;yj] ,d 
mPp nkc Vjckbu] ,d ekè;fed nkc Vjckbu ,oa 
,d fuEu nkc Vjckbu] rhu fuEu nkc Hkj.k ty 
rkid] XyS.M&Hkki la?kfu=] Mªsu 'khryd] fookfr= 
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,oa nks mPp nkc Hkj.k ty rkid yxs gSaA c‚;yj 
ds Å"ek fofu;fe= [k.M esa ferksi;kstd] ok"id 
rFkk vfrrkid ¼Superheater½ yxs gSa A

¼c½ 'kfä la;a= dh n{krk,a 

'kfä la;=ksa ds nks egRoiw.kZ fu"iknu çkpy 
gSa& ÅtkZ n{krk ,oa ,DltÊ n{krkA bu n{krkvksa 
dh x.kuk fuEukuqlkj dh tk ldrh gS % 

ÅtkZ n{krk] ηI ¾ la;a= dk dqy mRiknu@
dks;ys }kjk çnk; dh xÃ ÅtkZ 

,oa ,Dl‍tÊ n{krk] ηII ¾ la;a= dk dqy 
mRiknu@çnk; fd, x, dks;ys dh ,DltÊ 

mijksä lw=ksa esa]

la;a= dk dqy mRiknu ¾ 250MW ¼tSlk 
fd la;a= mldh fuèkkZfjr {kerk ds fy, vuq:fir 
fd;k x;k gS½ 

dks;ys }kjk çnk; dh xÃ ÅtkZ ¾ dks;ys dk 
çokg nj × dks;ys dk ldy Å"eh; eku

fp= 1 % fopkjkèkhu 'kfä la;a= dk rkieku &
,.Vª‚ih ¼T-s½ vkjs[k

 çnk; fd, x, dks;ys dh ,DltÊ ¾ dks;ys 
dk çokg nj × dks;ys dh fof'k"V ,DltÊ 

 ¾ mf εf ¾ mf  × γ × LHV 

tgk¡ εf dks;ys ds fuEu Å"eh; eku 
¼LHV½ ij vkèkkfjr fof'k"V ,DltÊ gS vkSj ;g  
εf ¾ γ  ×  LHV ¼12½ ds cjkcj gksrk gS] ftlesa 
γ ,DltÊ xq.kd gSA fofHkUu Jsf.k;ksa ds dks;ys ds 
fy, γ dk eku 1-06 ls 1-10 ds eè; gksrk gS ¼12½A

4- esFkksMksykWth % fun'kZu] vuq:i.k rFkk  
ifj.kke dk fofèkekU;dj.k 

çLrqr 'kksèk dk;Z ds lEiknu gsrq] fdlh 
Å"ekxfrdh; ç.kkyh ds foLr`r vè;;u ds fy, 
,d lokZfèkd çpfyr ,oa ekU; çfØ;k dk vuqikyu 
fd;k x;k gSA bl çfØ;k ds fuEu pj.k gksrs gSa %

¼v½ la;a= dk fun'kZu ¼Modeling or 
preparing a thermodynamic model of the 
plant½

¼c½ vuq:i.k ¼Simulation½
¼l½ vuq:fir fun'kZ dk fofèkekU;dj.k 

¼Validation of the simulated model½
¼n½ fofèkekU; fun'kZ dks lapkfyr djuk 

¼Running the validated model or performing 
experiments½

,d Hkyh çdkj ls fuÆer ¶yks&'khV dEI;wVj 
çksxzke ^lk;dy VsEiks* l‚¶Vos;j ¼13½ tks fd 
fo|qr mRiknu djus okyh ÅtkZ :ikraj.k fudk;ksa] 
Å"eh; ,oa ç'khru fudk;ksa ds Å"ekxfrdh; 
fun'kZu rFkk fo'ys"k.k ds fy‍, cgqr gh dkjxj 
fl) gS] dk mi;ksx orZeku vè;;u ds fy, fd;k 
x;k gSA 'kfä la;a= dk Å"ekxfrdh; fun'kZ rS;kj 
djus ds Øe esa igys vo;ookj fun'kZu fd;k 
x;k rRi'pkr~ lEiw.kZ fudk; dk vuq:i.k fd;k 
x;kA fofHkUu dkjdksa ds çpkyu ekuksa dh rqyuk] 
vuq:fir fun'kZ ls çkIr muds ekuksa ls djds 
vuq:fir fun'kZ dk fofèkekU;kdj.k fd;k x;kA 
çkpyksa ds mä nks ekuksa ds eè; çfr'kr fHkUurk 
¼14½ esa rFkk ;gk¡ rkfydk 1 esa fn;k x;k gSA tSlk 
fd vuq:fir fun'kZ ds vkadM+s] la;a= ls çkIr laxr 
ekuksa ds cjkcj ;k cgqr fudV gSa] vr% vuq:i.k 
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lQyrkiwoZd gqvk gSA

vè;;u ds fy, fuEu rhu la'kksèkuksa ij fopkj 
fd;k x;k gS& 

1-	 fo|eku la;a= esa vafre mPp nkc Hkj.k 
ty rkid vFkkZr~ HPH6 ds ckn ,d vfrfjä 
mPp nkc Hkj.k ty rkid yxkuk] vFkkZr~ rhu 
mPp nkc ,oa rhu fuEu nkc ¼3HP + 3LP½ Hkj.k 
ty rkidksa okyh O;oLFkkA 

2-	 mijksä çFke la'kksèku esa rhljs fuEu nkc 
Hkj.k ty rkid ¼LPH3½ ds ckn vfrfjä fuEu 
nkc Hkj.k ty rkid yxkuk vFkkZr~ rhu mPp nkc 
,oa pkj fuEu nkc ¼3HP + 4LP½ Hkj.k ty rkidksa 
okyh O;oLFkkA

3-	 mijksä nwljh O;oLFkk esa fookfr= ds iwoZ 
,d vU; fuEu nkc Hkj.k ty rkid yxkuk vFkkZr~‍ 
rhu mPp nkc ,oa ik¡p fuEu nkc ¼3HP + 5LP½ 
Hkj.k ty rkidksa okyh O;oLFkkA 

rhu vfrfjä Hkj.k ty rkidksa ds lkFk 
lk;dy VsEiks fun'kZ dk js[kh; foU;kl fp= 2 esa 
fn[kk;k x;k gSA

fp= 2 % rhu vfrfjDr Hkj.k ty rkidksa ds lkFk   
        lk;dy VsEiks fun'kZ dk js[kh; foU;kl

rkfydk 1 % 250MW ds rkih; 'kfä la;a= esa pØ ds fofHkUu Çcnqvksa ij çpkyu vkadM+ksa dk fofèkekfU;dj.k ¼14½

Point
Temperature, t (0C) Pressure, p (bar) Mass flow rate, m (kg/s)

Opera-
tion

Simula-
tion

%Varia- 
tion

Opera-
tion

Simula-
tion

%Varia- 
tion

Opera-
tion

Simula-
tion

%Varia- 
tion

1 255-00 255-02 0-0 167-78 167-9 0-07 204-79 212-87 3-94

2 537-00 537-00 0-0 143-75 143-4 & 0-24 204-79 212-87 3-94

3 347-20 353-26 1-74 40-05 41-29 3-09 204-79 212-87 3-94

3* 347-20 353-06 1-74 40-05 41-07 2-54 183-24 187-98 2-59

4 537-00 536-85 & 0-03 36-04 36-04 0-0 183-24 187-98 2-59

7 46-30 46-95 1-4 0-106 0-106 0-0 141-33 145-12 2-69

8 46-30 46-95 1-4 0-106 0-106 0-0 162-78 166-02 1-99

9 46-50 47-10 1-3 19-66 19-66 0-0 162-78 166-02 1-99

10 73-50 73-50 0-0 19-66 19-15 & 2-6 162-78 166-02 1-99

11 92-70 92-70 0-0 19-66 18-65 & 5-1 162-78 166-02 1-99

12 119-80 119-20 & 0-5 19-18 18-15 & 5-3 162-78 166-02 1-99

13 158-30 159-53 0-77 6-108 6-108 0-0 204-79 212-87 3-94

14 161-40 164-00 1-61 185-56 185-6 0-21 204-79 212-87 3-94

15 197-70 197-70 0-0 185-56 185-1 0-28 204-79 212-87 3-94

16 347-20 349-31 0-6 40-05 40-05 0-0 24-10 24-89 3-28
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17 417-10 423-19 1-46 15-99 15-99 0-0 10-20 10-41 & 2-14

18 302-50 303-41 0-3 6-80 6-60 & 2-82 11-72 11-53 & 1-6

19 188-10 189-00 0-48 2-35 2-35 0-0 7-66 7-55 & 1-31

20 114-70 115-91 1-05 0-94 0-94 0-0 5-31 5-35 0-84

21 78-40 79-25 1-08 0-44 0-46 4-5 7-97 7-98 0-13

22 202-50 201-35 & 0-57 39-81 39-81 0-0 24-10 24-89 3-28

23 166-30 159-53 & 4-07 15-78 15-75 0-19 34-31 35-31 2-95

24 97-70 97-70 0-0 2-12 2-12 0-0 7-66 7-55 & 1-31

25 78-40 78-40 0-0 0-73 0-73 0-0 12-97 12-91 & 0-43

26 76-4 76-40 0-0 0-42 0-42 0-0 19-93 20-89  4-83

27 34-00 34-00 0-0 2-02 2-02 0-0 9750 9537-02 & 2-18

28 42-20 42-20 0-0 1-49 1-511 1-41 9750 9537-02 & 2-18

5- ifj.kke ,oa O;k[;k 

bl 'kksèk i= esa] fo|eku la;a= esa dqN 
vfrfjä Hkj.k ty rkid yxk, tkus ds çHkkoksa dk 
vè;;u fd;k x;k rFkk ifj.kkeksa dh rqyuk la;a= 
dh orZeku O;oLFkk ds lkFk dh xÃA çLrkfor 
vfrfjä Hkj.k ty rkidksa ds lkFk iquLrkiu nkc 
vuqikr] eq[; Hkki ds nkc ,oa rkieku esa ifjorZuksa 
dk ÅtkZ n{krk ,oa ,DltÊ n{krk ij çHkko dk 
vè;;u djus ij fuEukuqlkj ifj.kke çkIr gq, %

¼v½ vfrfjä Hkj.k ty rkid yxkus dk 
ÅtkZ n{krk ,oa ,DltÊ n{krk ij çHkko 

fp= 3 esa fn[kk, vuqlkj] Hkj.k ty rkidksa 
dh la[;k c<+us ls la;a= dh ÅtkZ n{krk ,oa 
,DltÊ n{krk c<+rh gSA ;|fi] tc çFke vfrfjä 
Hkj.k ty rkid yxk;k tkrk gS rks o`f) dh nj 
vfèkd gksrh gS tks fd f}rh; ,oa r`rh; vfrfjä 
Hkj.k ty rkidksa ds lkFk Øe'k% ?kVrh tkrh gSA 
vfrfjä Hkj.k ty rkidksa ds yxk, tkus ij la;a= 
dh ,DltÊ âkl esa gksus okyh deh dks fp= 4 esa 
fn[kk;k x;k gSA vfrfjä Hkj.k ty rkid yxkus 
ls la;a= dh ,DltÊ âkl dh ek=k ?kVrh gS ijarq 
gksus okyh ;g deh nwljs rkid ds i'pkr~ rhljk 
rkid yxk, tkus ij yxHkx uxU; gksrh gSA

	
fp= 3% vfrfjä‍ Hkj.k ty rkid yxkus dk      fp= 4% vfrfjä Hkj.k ty rkid yxkus dk 

ÅtkZ ,oa ,DltÊ n{krk ij çHkko                 la;a= ds ,DltÊ âkl ij çHkko
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¼c½ iquLrkiu nkc vuqikr ,oa Hkj.k ty 
rkidksa dh la[;k dk ÅtkZ n{krk ,oa 
,DltÊ n{krk ij çHkko 

iquLrkiu nkc vuqikr vFkkZr~ iquLrkiu nkc 
,oa c‚;yj nkc ds vuqikr dk vyx&vyx la[;k 
esa vfrfjä Hkj.k ty rkidksa ds lkFk ÅtkZ n{krk 
,oa ,DltÊ n{krk ij çHkko dks Øe'k% fp= 5 ,oa 
6 esa n'kkZ;k x;k gSA iquLrkiu nkc dks c‚;yj nkc 
ds 10% ls 70% rd ifjoÆrr djds çHkkoksa dk 
vè;;u fd;k x;kA iquLrkiu nkc c<+us ds lkFk 
la;a= dh n{krk,¡ c<+rh gSa ,oa tc iquLrkiu nkc 
dk eku c‚;yj nkc ds 16% ls 20% ds vkl&ikl 
¼vFkkZr~ 0-16 ls 0-2 iquLrkiu nkc vuqikr {ks= esa½ 
gks rks n{krk,¡ vfèkdre gksrh gSaA bl çdkj] 0-16 
ls 0-2 iquLrkiu nkc vuqikr {ks= esa la;a= dk 
çpkyu vfèkd ferO;;h gksxkA iqu% vfrfjä Hkj.k 
ty rkidksa dh la[;k c<+us ls nksuksa n{krk,¡ c<+rh 
gSa ijUrq rkidksa dh la[;k esa o`f) ds lkFk n{krkvksa 
ds c<+us dh nj èkheh gksrh tkrh gSA

fp= 5% iquLrkiu nkc vuqikr ,oa Hkj.k ty 
 rkidksa dh la[;k dk ÅtkZ n{krk ij çHkko

		

p= 6% iquLrkiu nkc vuqikr ,oa Hkj.k ty rkidksa 
dh la[;k dk ,DltÊ n{krk ij çHkko

¼l½ ckW;yj nkc ,oa Hkj.k ty rkidksa dh la[;k 
dk ÅtkZ n{krk ,oa ,DltÊ n{krk ij çHkko 

c‚;yj nkc esa ifjorZu dk la;a= dh ÅtkZ 
n{krk ,oa ,DltÊ n{krk ij çHkko dks fp= 7 ,oa 
8 esa n'kkZ;k x;k gSA c‚;yj nkc rFkk vfrfjä 
Hkj.k ty rkidksa dh la[;k c<+us ls nksuksa n{krk,¡ 
c<+rh gSaA c‚;yj nkc esa vkSlru 10 bar dh o`f) 
ls ÅtkZ n{krk ,oa ,DltÊ n{krk nksuksa esa yxHkx 
0-3% dh o`f) gksrh gSA

	
fp= 7% c‚;yj nkc ,oa Hkj.k ty rkidksa dh  

  la[;k dk ÅtkZ n{krk ij çHkko
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fp= 8% c‚;yj nkc ,oa Hkj.k ty rkidksa dh 
la[;k dk ,DltÊ n{krk ij çHkko

¼n½ eq[; Hkki rkieku ,oa Hkj.k ty rkidksa 
dh la[;k dk ÅtkZ n{krk ,oa ,DltÊ 
n{krk ij çHkko 

Hkj.k ty rkidksa dh la[;k esa o`f) ds lkFk 
eq[; Hkki rkieku esa ifjoZru dk la;a= dh ÅtkZ 
n{krk ,oa ,DltÊ n{krk ij çHkko dks Øe'k% fp= 
9 ,oa 10 esa fn[kk;k x;k gSA Hkj.k ty rkidksa 
dh la[;k ,oa eq[; Hkki rkieku esa o`f) ls nksuksa 
n{krk,¡ c<+rh gSa ijarq c‚;yj nkc esa o`f) ls gksus 
okyh c<+ksrjh dh rqyuk esa eq[; Hkki rkieku esa 
o`f) ls gksus okyh c<+ksrjh dh nj èkheh gksrh gSA 
Vjckbu ços'k rkieku esa vkSlru 100C dh o`f) ds 
lkFk ÅtkZ n{krk ,oa ,DltÊ n{krk nksuksa yxHkx 
0-05 ls 0-1% rd c<+rh gSaA

fp= 3 ls ysdj fp= 10 rd esa ns[kk x;k 
fd vfrfjä‍ f}rh; ,oa r`rh; vFkkZr~ dqy feykdj 
8oka ,oa 9oka Hkj.k ty rkid ds lkFk ÅtkZ n{krk 
,oa ,Dl‍tÊ n{krk ds oØ ,d nwljs ij vfrO;kfir 
¼Overlapped½ gSa vFkkZr~ nksuksa ds eku yxHkx ,d 
nwljs ds cjkcj gksrs gSaA bldk vk'k; ;g gS fd 
la;a= esa vafre Hkj.k ty rkid yxk, tkus dk 
dksÃ fo'ks"k ykHk ugÈ gksrk gSA

	
	fp= 9% eq[; Hkki rkieku ,oa Hkj.k ty rkidksa  

dh la[;k dk ÅtkZ n{krk ij çHkko

	
fp= 10% eq[; Hkki rkieku ,oa Hkj.k ty rkidksa 

dh la[;k dk ,DltÊ n{krk ij çHkko

6- fopkjkèkhu 'kfä la;a= esa ,d vfrfjä Hkj.k 
ty rkid yxkus ij vkdfyr ykHk 

¼v½ b±èku cpr dh ek=k

fo|eku la;a= esa ,d vkSj mPp nkc Hkj.k 
ty rkid yxkus ds lkFk ¼vFkkZr~ çFke vfrfjä 
Hkj.k ty rkid ds lkFk½ la;a= dh ÅtkZ n{krk 
esa 0-13% ¼38-1% ls 38-23%½ dh egRoiw.kZ o`f) 
gksrh gSA

orZeku 38-1% ÅtkZ n{krk ds lkFk b±èku 
[kir dh nj ¾ 250000@¼0-381 x 13800½ ¾ 
47-55 kg/s
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visf{kr 38-23% ÅtkZ n{krk ds lkFk b±èku 
[kir dh nj ¾ 250000@¼0-3823 x 13800½ ¾ 
47-38 kg/s

bl çdkj] b±èku cpr dh ek=k 
¾ 47-55 - 47-38 ¾ 0-17 kg/s
¾ ¼0-17 x 60 x 60 x 24½@1000 tonne per day      
¾ 14-688 x 350 tonne per year ~ 5140 

tonne per year ¼Vu çfr o"kZ½
¼c½ la;a= dh Å"ek nj esa deh

orZeku 38-1% ÅtkZ n{krk ds lkFk Å"ek nj 
¾ 3600@0-381 ¾ 9448-81 kJ/kWh

visf{kr 38-23% ÅtkZ n{krk ds lkFk Å"ek  
nj ¾ 3600@0-3823 ¾ 9416-68 kJ/kWh

blfy,] Å"ek nj esa deh 
¾ 9448-81 - 9416-68 ¾ 32-13 kJ/kWh

7- laHkkfor vuqç;ksx  

çLrqr 'kksèk dk;Z ds çkjaHk ds iwoZ vè;;u 
bdkÃ ds :i esa lacafèkr la;a= ds p;u dk ,d 
çeq[k vkèkkj ;g Fkk fd ns'k dh vfèkdka'k dks;yk 
nkfgr rkih; 'kfä mRiknu bdkb;k¡ mPp nkc 
ij çpkfyr gksus okyh ¼vFkkZr~ fopkjkèkhu la;a= ds 
çdkj dh½ gSaA vr% çLrqr 'kksèk fofèk dk vuqç;ksx 
ns'k ds vusd la;a=ksa ij fd;k tk ldrk gSA çR;sd 
la;a= dh n{krk esa visf{kr o`f) ds ifj.kkeLo:i 
b±èku [kir esa mYys[kuh; deh vk,xh ftlls jk"Vª 
Lrj ij vR;fèkd ek=k esa dks;ys dh cpr gks 
ldsxh rFkk lacafèkr i;kZoj.kh; nq"çiHkkoksa dks de 
djus esa Hkh lg;ksx feysxkA 

8-  fu"d"kZ ,oa Hkfo"; ds 'kksèk funsZ'k  

fo'ys"k.k ds vkèkkj ij 'kksèk ifj.kkeksa dk 
fu"d"kZ fuEukuqlkj gS %

1-	 Hkj.k ty rkidksa dh la[;k c<+k, tkus ds 
lkFk&lkFk la;a= dh ÅtkZ n{krk ,oa ,DltÊ 
n{krk c<+rh gS ijarq o`f) dh nj Øe'k% de 
gksrh tkrh gSA fo|eku la;= esa ,d vkSj mPp 
nkc Hkj.k ty rkid yxkus ds lkFk ¼vFkkZr~ 

çFke vfrfjä Hkj.k ty rkid ds lkFk½ la;a= 
dh ÅtkZ ,oa ,DltÊ n{krk esa 0-13% dh 
egRoiw.kZ o`f) gksrh gSA

	 iqu% çFke la'kksèku ds lkFk f}rh; vfrfjä 
Hkj.k ty rkid ¼vFkkZr~ ,d vkSj fuEu nkc 
Hkj.k ty rkid½ yxkus ij nksuksa n{krkvksa esa 
0-05% dh o`f) rFkk mijksä la'kksfèkr O;oLFkk 
esa iqu% ,d vkSj fuEu nkc Hkj.k ty rkid 
yxkus ij nksuksa n{krkvksa esa ek= 0-006% dh 
o`f) gksrh gSA fofHkUu la'kksèkuksa ds lkFk n{krkvksa 
esa o`f) dh yxHkx ,slh gh ço`fÙk vU; çpkyu 
dkjdksa ds ekuksa esa ifjorZu ls Hkh çkIr gksrk gSA

	 Hkj.k ty rkid yxkus ls Å"ek çnk;xh dk 
vkSlr rkieku c<+ tkrk gS ftlls leku {kerk 
gsrq c‚;yj esa çnku dh tkus okyh vko';d 
Å"ek dh ek=k de gks tkrh gS vkSj bl çdkj 
la;a= dh n{krk c<+ tkrh gS rFkk b±èku [kir esa 
deh vkrh gSA 

2-	 0-16 ls 0-2 ds eè; iquLrkiu nkc vuqikr 
gsrq ÅtkZ n{krk ,oa ,DltÊ n{krk dk eku 
vfèkdre gksrk gSA 

3-	 vfrfjä Hkj.k ty rkid yxkrs tkus ls 
,DltÊ âkl de gksrs tkrk gS vkSj ;g 0-16 ls 
0-2 eku rd ds iquLrkiu nkc vuqikr {ks= esa 
U;wure gksrk gSA 

4-	 c‚;yj nkc esa o`f) ls ÅtkZ n{krk ,oa ,DltÊ 
n{krk c<+rh gSA 

5-	 eq[; Hkki rkieku esa o`f) ls ÅtkZ n{krk ,oa 
,DltÊ n{krk c<+rh gSA

6-	 c‚;yj nkc esa ifjorZu ds çHkko] eq[; Hkki 
rkieku esa ifjorZu ds çHkko ls vfèkd gksrs gSaA

Hkfo"; ds 'kksèk funsZ'k  

bl 'kksèk i= esa] vfrfjä Hkj.k ty rkid 
yxk, tkus ds çHkkoksa dks dqN çkpyksa tSls 
iquLrkiu nkc vuqikr] c‚;yj nkc] Vjckbu ços'k 
rkieku vkfn esa ifjorZu djds ns[kk x;k gSA vr% 
dqN vU; egRoiw.kZ çkpy@dkjd tSls& Vjckbuksa 



28

UGC-CARE Listed Journal ISSN : 1549-523-X, foKku izdk'k & foKku ,oa izkS|ksfxdh fjlpZ tuZy] o"kZ% 20] vad 1] tuojh &ekpZ] 2022

ls fu"d"kZ.k nkc ds eku] fookfr= nkc] ¶yw xSl 
rkieku vkfn esa ifjorZu ds çHkkoksa dk vè;;u 
'kksèkkÆFk;ksa }kjk fd;k tk ldrk gSA 

ç;qä 'kCnkoyh 

Alphabetically sorted 
terminology in English

o.kZekyk vuqØfer 
fgUnh 'kCnkoyh

Cycle Tempo lk;dy VsEiks 
Deaerator fookfr= 
Economiser ferksi;kstd
Efficiency n{krk
Evaporator ok"id
Exergy ,DltÊ
Extraction fu"d"kZ.k
High Pressure (HP) mPp nkc
High Pressure Heater (HPH) mPp nkc rkid
Low Pressure (LP) fuEu nkc
Low Pressure Heater (LPH) fuEu nkc rkid
Lower Heating Value (LHV) fuEu Å"eh; eku
Main Steam eq[; Hkki
Modeling fun'kZu
MW esxkokV
Optimum b"Vre
Overlapped vfrO;kfir
Parameters çkpy
Regeneration iqutZuu 
Reheating iquLrkiu
Simulation vuq:i.k  
Supercritical vfrØkafrd
Superheater vfrrkid
Validation fofèkekU;dj.k
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