
3

gFÂ – I

tëk¤Âw‹ RH‰ÁfŸ

fh‰iw mo¥gilahf¡ bfh©l RH‰áfŸ
(AIR STANDARD CYCLES)

1.0 m¿Kf«

cŸ vÇ bgh¿fŸ RH‰áfË‹ (Cycles) _y« bjhl®¢áahf r¡âia
cUth¡F»‹wd.  mit fh‰iw k£Lnk ntiy brŒí« bghUshf¡
(Medium) bfh©L brašgLtjhf mDkhÅ¤J (Assuming) MuhŒ¢á
brŒa¥gL« RH‰áfis fh‰iw mo¥gilahf¡ bfh©l RH‰áfŸ
v‹»nwh«.  k‰w mDkhd§fŸ Ñœ f©lthW:

a) ntiy brŒí« bghUŸ fh‰W.  mJ xU perfect gas
b) kh‰w¤jF brašKiw (reversible in nature)
c) RH‰áÆš cŸs Ãiw (Mass) v¥nghJ« kh¿È
d) bt¥g¡ T£lY«, bt¥g Éy¡fY« cldoahf eilbgW»wJ.
e) bt¥g ïH¥ò¡fŸ VJ« ïšiy
f) fh‰¿‹ g©òfshtd

vpM =29kg/kmol,c =1.005kJ/kg-K,c =0.717kJ/kg- Kandγ=1.4.

1.1 OTTO CYCLE (CONSTANT VOLUME CYCLE)

tiugl« 1.1 M£nlh RH‰á
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M£nlh RH‰á (Otto cycle) gl« 1.1 š fh£l¥g£LŸs RH‰á eh‹F braš
bfh©l x‹whF«.

braš 1-2 = mfbt¥g khwh mG¤J« braš
braš 2-3 = khwh fd msÉš bt¥g« brY¤J« braš
braš 3-4 = mfbt¥g khwh ÉÇtiljš
braš 4-1 = khwh fd msÉš bt¥g« Éy¡F« braš

M£nlh RH‰áÆš ga‹gL« É»j§fŸ (Relevant Ratios):
mG¤JK‹ fd msî

fd msî mG¤j É»j«=
mG¤âa ã‹ fd msî

1 1

2 2
( ) ,V vVolumebeforecompressionCompression r

Volumeafter compression V v
  

bt¥g« brY¤âaã‹ mG¤j«
mG¤j É»j«=

bt¥g« brY¤J«K‹ mG¤j«

3

2
P ( ) pPressureafter heat additionressureratio

Pressurebeforeheat addition p
  

K¡»a ÃiyfËš bt¥gÃiy (Temperature at salient states)

braš
1

12 1

1 2
1 2, ( ) ,T v r

T v





  

 
  

  

2
1

1( )T r T 

fd msî khwh braÈš, 3 3

2 2
,T p

T p


 
  
 
 

3 2( )T T 
1

3 1( )T r T 

bt¥gÃiy khwh braÈš
1 1 1

34 2

3 4 1

1vT v
T v v r

         
             
  

3
4 1 ,TT

r 

 1 13
4 11 1 ( )

r TTT T
r r



 






   

4 1T T
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xU myF Ãiwahš brŒa¥gL« ntiy (Work done per kg)
ntiy / ».». ( ) s rq q  
brY¤j¥g£l bt¥g« / ».». 3 2( )s vq c T T 
Éy¡f¥g£l bt¥g« / ».». 4 1( )r vq c T T 

     

 
  

3 2 4 1

1 1
1 1 1 1

1
1

1
1

( ) ( )

( 1) 1

1 1

v v

v v

v

v

w c T T c T T

w c r T r T c T T

w c r T

w c r T

 





 

 



 





   
    

     

   

   

   

  

ïl« kh‰w bfhŸssî (Swept (Or) Displacement Or Stroke Volume)
ïl« kh‰w bfhŸssî 1 2sV V V 
ïl« kh‰w bfhŸssî / ».». 1 2sv v v 

1 2sv v v 
1

1
s

RT rv
p r
 
 
 



2

1
1 1s

vv
v

v  
 
  
   1

1

1 1v
s

c T rv
p r

  
 
 

 

1
11sv
r

v  
 
 
   1

1

1
.
1v

s
rc T

v p r
 



M£nlh RH‰áÆ‹ brašâw‹
(OTTO CYCLE EFFICIENCY)

M£nlh RH‰áÆ‹ brašâw‹

(Otto Cycle Efficiency,) 0 = /
/ s

Work done kg w
Heat supplied kg q

  ntiy /».»
brY¤j¥g£lbt¥g« /».»

   
 

3 2 4 1 4 1
0

3 23 2
1v v

v

c T T c T T T T
T Tc T T


     



   
 

  
4 1 1 1

0 1 1 1
3 2 1 1 1

1
1 1 1

1
T T T T
T T r T r T r T  


   

      
  

0 1
11

r 
 
 
 

 
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ruhrÇ ga‹gL mG¤j« (Mean Effective Pressure)

/. .
s s

net work done cycle W wm e p
pistondisplacement V v
    Ãfu ntiy/RH‰á

ãÞl‹ ïl«bga®î

  
  

1
1

1

1

1 1
1 1
.

v
m

s v

c r Twmep p
v c T r

p r





 
  

 

  11
1

1

. 1 1
( 1)( 1)m v

v

p rp c r T
c T r




  
 

  11. 1 1
( 1)( 1)m

p rp r
r




  
 

  
1

1

.
1 1

( 1)( 1)m p r
r

p
r





 


 

1.2 Orš RH‰á (Constant Pressure Cycle)

tiugl« 1.2 Orš RH‰á

Orš RH‰á gl« 1.2 š fh£l¥g£LŸs eh‹F brašKiwfis bfh©l
x‹whF«.

braš 1-2: mfbt¥g khwh mG¤J« braš
braš  2-3: khwh mG¤j¤âš bt¥g« brY¤J« braš
braš 3-4: mfbt¥g khwh ÉÇtilí« braš
braš 4-1: khwh fdmsÉš bt¥g« Éy¡f¥gL« braš
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Orš RH‰áÆš ga‹gL« É»j§fŸ(Relevant Ratios:)

mG¤J K‹ fd msî
fd msî mG¤j É»j«=

mG¤âaã‹ fd msî

1 1

2 2
( ) V vVolumebeforecompressionCompressionratio r

Volumeafter compression V v
  

bt¥g« brY¤âa ã‹ fd msî
bt£L Ãiy É»j«=

bt¥g« brY¤J« K‹ fd msî

3 3

2 2
( ) V vVolumeafter heat additionCut off ratio

Volumebeforeheat addition V v
   

K¡»a ÃiyfËš bt¥gÃiy (Temperature at salient states)

braš 1-2 ‹go,  
1

12 1

1 2
,V

V
T r
T





 

  
 
 

 12 1T r T 

khwh mG¤j braš 2-3‹ go, 3 3

2 2

V
V

T
T


 
   
 



3 2
1

3 1

( )
( ) ,

T T
T r T



 

 



mfbt¥g khwh ÉÇtiljš brašKiwÆ‹go,
1 1 1

3 3 34 2 2

3 4 4 2 2 4
. .V V VV V

V V V V V
T
T

    
     
          
     
  

1

1

1 1
34 2

3 2 1
.1.V V

V V r
T
T r





 





    
        

 

 14 3 1 1

1 1

1 1T T r T T
r r

 
 

     
 

   

4 1T T

xU myF Ãiwahš brŒa¥gL« ntiy (Work done per kg)
ntiy/».» (w) = brY¤j¥g£l bt¥g« - Éy¡f¥g£l bt¥g«
Work done/kg (w) = Heat supplied/kg – Heat rejected/kg=qs-qr

But, Heat supplied per kg of air during process 2-3, qs=cp (T3-T2)
braš 2-3š brY¤j¥g£l bt¥g« /».» (qs)

Heat rejected per kg of air during process 4-1  qr=cv(T4-T1)
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braš 4-1š Éy¡f¥g£l bt¥g« /».» (qr)

 
   

    

3 2 4 1

3 2 4 1

1 1
1 1 1 1

1
1

( ) ( )

( )

1 1

p v

v

v

v

w c T T c T T

w c T T T T

w c r T r T T T

w c r T

  

 



  

  

 



     

         

  

   

   

   

   

ïl« kh‰w bfhŸssî (Swept (Displacement Or Stroke) Volume)

1

1

( 1)( 1)
.

v
s

c T rv
p r

  

Orš RH‰áÆ‹ brašâw‹(Diesel Cycle Efficiency)
 ntiy /».»Orš RH‰áÆ‹ brašâw‹=

brY¤j¥g£l bt¥g« / ».»
/,

/d
s

Work done kg wDiesel Cycle Efficiency
Heat supplied kg q

  

3 2 4 1 4 1

3 2 3 2

( ) ( ) 11
( )

p v
d

p

c T T c T T T T
c T T T T



 
  
 

     
 

 
 

14 1 1 1
1 1 1

3 2 11 1

11 1 11 1 1
1d

TT T T T
T T Tr T r T r



  


      

                  

      
 

 1
1 11

1d r





 

 
 
  
 

 


ruhrÇ ga‹gL mG¤j« (Mean Effective Pressure)

    11
1

1

. 1 1
( 1)( 1)m v

v

p rp c r T
c T r

   


       
   

 

    11. 1 1
( 1)( 1)m

p rp r
r

   


       
   
 

  
  
1

1

1 1
.

1 1m
r

p p r
r

   


  


 
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1.3 ïu£il RH‰á

tiugl« 1.3 ïu£il RH‰á

ïu£il RH‰áahdJ nk‰f©l gl¤âš fh£l¥g£LŸs IªJ
brašKiwfis bfh©ljhF«.

braš 1-2: mfbt¥g khwh mG¤J« braš
braš 2-3: khwhfd msÉš bt¥g« brY¤J« braš
braš 3-4: khwh mG¤j¤âš bt¥g«brY¤J« braš
braš 4-5: mfbt¥g khwh ÉÇtilí« braš
braš 5-1: khwh fd msÉš bt¥g« Éy¡f¥gL«

ïu£il RH‰áÆš ga‹gL« É»j§fŸ(Relevant Ratios):
mG¤J K‹ fd msî

fd msî mG¤j É»j« =
mG¤âa ã‹ fd msî

1 1

2 2
( ) V vVolumebeforecompressionCompressionratio r

VolumeafterCompression V v
  

bt¥g« brY¤âa ã‹ mG¤j«
mG¤j É»j«=

bt¥g« brY¤J« K‹mG¤j«

3

2

PrPr ( )
Pr

pessureafter heat additionessureratio
essurebeforeheat addition p

  

bt¥g« brY¤âa ã‹ fd msî
bt£L Ãiy É»j«=

bt¥g« brY¤J« K‹ fd msî

4 4

3 3
( ) V vVolumeafter heat additionCut off ratio
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K¡»a ÃiyfË‹ bt¥g Ãiy (Temperature at salient states)

braš 1-2‹go,  
1

12 1

1 2
,T v r

T v





 

  
 
 

 12 1T r T 

khwh fd msî braš 2-3‹ go,
2

3 3

2
,

p
p

T
T 

 
 
 
 



3 2( )T T 

 1
3 1 ,)T r T 

khwh mG¤j braš 3-4‹ go,
3

4 4
3

,
v
v

T
T 

 
 
  
 



4 3( )T T
1

4 1,( )T r T 
mfbt¥g khwh ÉÇtilí« braš 4-5 ‹ go,

1 11
5 4 4 2 4 2

5 5 54 2 2
. .v v v v vT

T v v v v v

   
    
    

     
  

1

1

1 1
5 4 2

4 3 1

1..
r r

T v v
T v v





  




    
       

 

 15 4 1 1

1 1

1 1T T r T T
r r

 
 

     
 

   

5 1T T

xU myF Ãiwahš brŒa¥gL« ntiy (Work done per kg)

ntiy/».»=brY¤j¥g£l bt¥g« - Éy¡f¥g£l bt¥g«
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3 2 4 3= ( ) ( )s v pq c T T c T T  
braš  4-5 ‹ nghJ Éy¡f¥g£l bt¥g« / ».»=
Heat rejected per kg of air during process 4-5

5 1( )r vq c T T 

3 2 4 3 4 1( ) ( ) ( )v p vw c T T c T T c T T 
      

 3 2 4 3 4 1( ) ( ) ( )vcw T T T T T T       

          1 1 1 1
1 1 1 1 1 1vc r T r T r T r T T Tw                         

    1 1
11 ( ) 1 1vw c r r T                

     

 1 1
1( 1) ( 1) ( 1)vw c r r T           
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ïl« kh‰w bfhŸssî (Swept (Displacement Or Stroke) Volume)
  1

1

1 1V
s

c T r
V

Pr
  



ïu£il RH‰áÆ‹ brašâw‹ (Dual Cycle Efficiency)

Dual CycleEfficiency
/( )
/d

s

Work done kg W
Heat Supply kg q

  
ntiy/».»

brY¤j¥g£l bt¥g«/».»

     
       

3 2 4 3 5 1 5 1

3 2 4 33 2 4 3

1V P V
d

V P

c T T c T T c T T T T
T T T Tc T T c T T




                    

   
5 1

3 2 4 3

1d
T T

T T T T




 
      

   
11 1

1 11 1 1 1
11 1 1 1

111 1
1 1du

TT T
r r TT r T r T r T r



    




          

        
                 

   1

1 11
1 1du r








  

 
   

      

ruhrÇ ga‹gL mG¤j« (Mean effective pressure)

s s

net work done/cycle W wm.e.p = = =
piston displacement V v

Ãfu ntiy /RH‰á
ãÞl‹ ïl¥ bga®î

         1 11
1

1

1 1 1
1 1m V

V

p rp c r r T
c T r

     


      
 

         1 11 1 1 1
1 1m
p rp r r

r
     


      

 

     
  

1 1

1

1 1 1
1 1m

r r
p p r

r

     



     


 

1.4 ¥nuŒl‹ (mšyJ #&š) RH‰á (Brayton (Or Joule) Cycle)

¥nuŒl‹ RH‰á gl« 1.4 š fh£l¥g£LŸs eh‹F brašKiwfis
bfh©ljhF«.

braš 1-2: mfbt¥g khwh mG¤J« braš
braš 2-3: khwh mG¤j¤âš bt¥g« brY¤J« braš
braš 3-4: mfbt¥g khwh ÉÇtiljš

braš 4-1: khwh mG¤j¤âš bt¥g« Éy¡f¥gL« braš

braš 2-3 ‹ go brY¤j¥g£l bt¥g« /».»(qs)
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Heat Supplied per kg of air      3 2 3 2s Pq c T T h h   

Éy¡f¥g£l bt¥g« /».» (qr)

Heat rejected per kg of air      4 1 4 1r Pq c T T h h   

ntiy /».» (w)

Work done per kg (w) =        3 2 4 1 3 2 4 1pr psq q c T T c T T h h h h        

¥nuŒl‹ RH‰áÆ‹ brašâw‹ (Efficiency of the Brayton Cycle)

tiugl« 1.4. ¥nuŒl‹ RH‰á

 
 

 
 

1
1 1 1

2 2
2

2

4

4 4

33 3

1
1 1 1 1 ............(1)

1

r s

r r

ps

p

T
T

c T T T T Tq q q
q q Tc T T T T

T
T



 
                

        
 

Let, 32

1 4

pp
p p
  mG¤j É»j«

1
pr and 

 



  

braš 1-2 ‹ go,

1

2 2

11

T p
T p








 
  
 

braš 3-4 ‹ go,
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4

1

3

1

1
1

1 1

2
2

2
1

1

2

2

1
1 1

1

11 1

11

p

T
T

T pT
T pT

T
T

p
p

r























 
                 

 

 
     

 

 

1

3 3

4

3 32 4

4

1 4 2 1
....................(2)

T p
T p

T TT T
or

T T T T







 
  
 

  

nfh£ghL (2) I nfh£ghL (1)š ga‹gL¤J«nghJ

1.5 ~ngndh ghŒî (Fanno flow)
~ngndh ghŒî MdJ xnu âirÆš gu¥ò khwh fy¤âš cuhŒîl‹

Toa mf bt¥g khwh¥ ghŒî MF«.

~ngndh ghŒÉ‹ -h s tiugl« MdJ gl« 1.5 š fh£l¥g£L cŸsJ.

gl« 1.5 ~ngndh ghŒî

1.5.1 xÈÆ‹ ntf¤ij Él Fiwthd ntf¤âš ~ngndh ghŒî
Mu«ã¡F« bghGJ cuhŒÉ‹ _ykhf ghŒÉš V‰gL« Éisîfshtd.

a) mG¤j« P Fiw»wJ.

b) nk¡ v© M mâfÇ¡»wJ.
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gl« 1.5 ~ngndh ghŒî

1.5.1 xÈÆ‹ ntf¤ij Él Fiwthd ntf¤âš ~ngndh ghŒî
Mu«ã¡F« bghGJ cuhŒÉ‹ _ykhf ghŒÉš V‰gL« Éisîfshtd.

a) mG¤j« P Fiw»wJ.

b) nk¡ v© M mâfÇ¡»wJ.
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c) âirntf« V mâfÇ¡»wJ

e) ml®¤â Fiw»wJ

f) bkh¤j mG¤j« P0 Fiw»wJ

g) fz¤jh¡f¢ rh®ò F Fiw»wJ

1.5.2 xÈÆ‹ ntf¤ij Él mâf ntf¤âš ~ngndh ghŒî Mu«ã¡F«
bghGJ cuhŒÉdhš ~ngndh ghŒÉš V‰gL« Éisîfshtd.
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b) nk¡ v© M Fiw»wJ.

c) âirntf« V Fiw»wJ

d) bt¥gÃiy T mâfÇ¡»wJ

e) ml®¤â Fiw»wJ

f) bkh¤j mG¤j« P0 Fiw»wJ

g) fz¤jh¡f¢ rh®ò F Fiw»wJ
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gÇkh‰w¤Jl‹ Toa ghŒî MF«.
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b) nk¡ v© mâfÇ¡»wJ 2 1>M M
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c) âirntf« mâfÇ¡»wJ 2 1V V

d) 1M <  -1/2 Mf ïU¡F«bghGJ bt¥gÃiy mâfÇ¡»wJ

1M > -1/2Mf ïU¡F«bghGJ bt¥gÃiy Fiw»wJ

e) bkh¤j bt¥gÃiy mâfÇ¡»wJ, 2 10 0T T

f) bkh¤j mG¤j« Fiw»wJ 2 10 0P P
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gFâ – II

fh‰W  mG¤J« fUÉ

2.0 m¿Kf«

fh‰W mG¤J« fUÉahdJ fh‰¿‹ mG¤j¤ij mâfÇ¡f
ga‹gL« fUÉahF«.  mJ bghJthf tËk©ly¤âÈUªJ fh‰iw
vL¤J mj‹ mG¤j¤ij mâfÇ¡f brŒJ nrÄ¥ò¤ bjh£o¡F

brY¤J»wJ.

2.1 mG¤j¥g£l fh‰¿‹ ga‹fŸ:

mG¤j¥g£l fh‰¿‹ áy K¡»akhd ga‹fshtd:

a. öŒik¥gL¤J« gÂfŸ
b. thí RHÈ vÇjš brašKiwÆš

c. Ãy¡fÇ¢ Ru§f§fËš fh‰W Éir¥bgh¿fis ïa¡Ftj‰F

d. Orš vªâu§fË‹ fh‰W c£brY¤J« brašKiwÆš vÇbghUŸ
c£brY¤Jtj‰F,

e. thíÉdhš ïa§F»w Jis¡F« fUÉÆ‹ ïa¡f¤â‰F,
ghiwfis cil¥gj‰F, cªJbgh¿ k‰W« bjhl® t©ofËš
ga‹gL¤j¥gL« fh‰W¤jilfËš, bjË¥gh‹fŸ, CJ ciyfËš

f. cŸ vÇ vªâu§fËš ïa¡f¤ij bjhl§Ftj‰F k‰W« cŸ
bršY« fh‰iw ÄFâ¥gL¤Jtj‰F

g. th‹fy‹fŸ k‰W« bgÇa f£ol§fËš bt¥g¤ij jÂ¥gj‰F

2.2 fh‰W mG¤J« fUÉÆ‹ tiffŸ:

fh‰W mG¤J« fUÉahdJ ã‹tU« tiffËš
tif¥gL¤j¥g£LŸsJ.

a. fh‰W mG¤J« ÃiyfË‹ mo¥gilÆš, fUÉÆ‹

(i) xU Ãiy mG¤j«: btËnaW« fh‰¿‹ mG¤j« 10 bar tiu

(ii) gy Ãiy: btËnaW« fh‰¿‹ mG¤j« 10 bar¡F nkš

b. fy‹fË‹ v©Â¡if mo¥gilÆš:
(i) xU fy‹

(ii) gy fy‹fŸ
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c. bt¥g« jÂ¡F« KiwÆ‹ mo¥gilÆš:

(i) fh‰W _y« bt¥g« jÂ¡F« Kiw

(ii) Ú® _y« bt¥g« jÂ¡F« Kiw
d. brašgL« ïa¡f¤â‹ mo¥gilÆš:

(i) nkš Ñœ ïa§F« fh‰W mG¤J« fUÉ

(ii) RHš fh‰wG¤J« fUÉ

e. ãÞl‹ brašgh£o‹ mo¥gilÆš
(i) xU Kid cªJ j©L brašghL

(ii) ïU Kid cªJ j©L brašghL
f. ïa¡f« gFâíl‹ ïiz¡f¥g£oU¡F« Éj¤â‹ mo¥gilÆš

(i) ne® ïa¡» (neuo ïa¡f«)
(ii) thÇa¡» (g£il ïa¡») (g£il _y« ïa¡f«)

(iii) r§»È ïa¡» (r§»È _y« ïa¡f«)
g. mG¤j tu«òfË‹ mo¥gilÆš:

(i) Fiwªj mG¤j fh‰W mG¤J« fUÉ

(ii) ïil¥g£l mG¤j fh‰W mG¤J« fUÉ

(iii) mâf mG¤j fh‰W mG¤J« fUÉ

h. bfhŸâw‹ mo¥gilÆš

(i) Fiwªj bfhŸâw‹ : btËnaW« fh‰¿‹ fd msî,
30.15 /m s Kjš 35 /m s tiu

(ii) ïil¥g£l bfhŸâw‹: btËnaW« fh‰¿‹ fdmsî
30.15 /m s Kjš 35 /m s tiu

(iii) mâf bfhŸâw‹ : btËna‰w¥gL« fh‰¿‹ fd msî 35 /m s

¡F nkš.

2.3 fh‰W mG¤J« fUÉÆš ga‹gL« tiuaiwfŸ:

(i) xU Kid cªJ j©L brašgh£Ll‹ Toa fh‰W mG¤J« fUÉ
ïªj fh‰W mG¤J« fUÉÆš fh‰W cŸËG¤jš, mG¤Jjš k‰W«
fh‰iw btËna‰Wjš ngh‹w ÃfœîfŸ cªJ j©o‹ xnu g¡f¤âš
eil bgW»wJ k‰W« x›bthU tzÇ¤ j©L RH‰á¡F« xU RH‰á
eilbgW»wJ.
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(ii) ïUKid cªJ j©L brašgh£Ll‹ Toa fh‰W mG¤J« fUÉ
ïªj fh‰W mG¤J« fUÉÆš cŸËG¤jš, mG¤Jjš k‰W«
fh‰iw btËna‰Wjš M»ad cªJ j©o‹ ïU g¡f¤âY«
eilbgW»wJ. k‰W« tzÇ¤j©o‹ x›btW R‰W¡F, ïU
RH‰áfŸ eilbgW»‹wd.

(iii) xU Ãiy fh‰W mG¤J« fUÉ
xU Ãiy fh‰W mG¤J« fUÉÆš fh‰¿‹ mG¤j« bjhl¡f
ÃiyÆš ïUªJ ïWâ Ãiy tiu xnu fyÅš mâfÇ¡f¥gL»wJ.

(iv) gy Ãiy fh‰W mG¤J« fUÉ
gy Ãiy fh‰W mG¤J« fUÉÆš fh‰¿‹ mG¤jkhdJ x‹W¡F
nk‰g£l fy‹fËš x‹w‹ã‹ x‹whf mâfÇ¡f¥gL»wJ.

(v) mG¤j É»j«
mG¤j É»j« v‹gJ btËna‰w¥gL« fh‰¿‹ mG¤j¤â‰F«
cŸbršY« fh‰¿‹ mG¤j¤â‰F« cŸs É»j« MF«.

(vi) tË k©ly fh‰W (Free Air Delivery)
btËnaW« fh‰¿‹ tËk©ly ÃiyÆ‹ fd msî É»j«

ïJ btËnaW« fh‰¿‹ fdmsî É»j¤ij tËk©ly ÃiyÆš
msÉ£L F¿¥ãLtjhF«.

2.4 nkš Ñœ ïa§F« fh‰wG¤J« fUÉ (Reciprocating Compressors)
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nkš Ñœ ïa§F« fh‰wG¤J« fUÉÆš K¡»akhd gFâfŸ

fy‹(Cylinder), ãÞl‹, cŸËG¡F« k‰W« btËna‰W« thšîfŸ
M»ad MF«. (gl« 2.1). nkš Ñœ ïa§F« fh‰wG¤J« fUÉÆš
K¡»akhd ghf§fŸ, nkš Ñœ ïa§F« ÚuhÉ vªâu« mšyJ cŸ vÇ
vªâu§fËš cŸs K¡»akhd ghf§fns MF«. nkš Ñœ ïa§F«
fh‰wG¤J« fUÉahdJ xU Ãiy mšyJ gy Ãiyfis
bfh©ljhfnth, xU Kid mšyJ ïU Kid cªJ j©L brašghL
bfh©ljhfnth ïU¡fyh«. xU  Ãiy fh‰wG¤J« fUÉÆš fh‰W

10 bar tiu  mG¤j¥glyh«. Mdhš gy Ãiy fh‰wG¤J« fUÉÆš

fh‰W 10 bar Kjš 200 bar tiu mG¤j¥glyh«.   nkš Ñœ ïa§F«

fh‰wG¤J« fUÉÆš mj‹ rk‹ brŒa¥glhj âirfis f£L¥gh£oš

it¤âU¥gj‰fhf cªJ j©o‹ ntf« 400 m/min ¡FŸ

f£L¥gL¤j¥g£LŸsJ.

2.5 fU¤âaš x‰iw Ãiy nkš Ñœ ïa§F« fh‰W mG¤J« fUÉ

(ideal single stage reciprocating  compressor)

gl« 2.2  š x‰iw Ãiy nkš Ñœ ïa§F« fh‰W mG¤J« fUÉÆ‹
MG¤j« - gUk‹  ïilbtË ïšyhj ÃiyÆš fh£l¥g£L cŸsJ.

cªJ j©L bjhl¡f¤âš fyÅ‹ nkšgFâÆš (TDC) cŸsJ.

tzÇ¤ j©L  ïa¡f¥gL« bghGJ cªJ j©L fyÅš Ñœneh¡»

ef®ªJ Ñœ gFâia (BDC) milªJ, fyÅš ïl«bga® bfhŸssit

(displacement volume) mâfÇ¡»wJ. ïJnt fh‰W mG¤J« fUÉÆ‹

ïl« bga® bfhŸssî.
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fh‰W mG¤J« fUÉÆ‹ bfhŸâw‹
fh‰W mG¤J« fUÉÆ‹ bfhŸâw‹ v‹gJ mjdhš xU beho¡F

btËna‰w¥gL« fh‰¿‹ msî MF«  3 /m s

fh‰W mG¤J« fUÉÆ‹ bfhŸssî brašâw‹
fh‰W mG¤J« fUÉÆ‹ fd msî brašâw‹ v‹gJ, mj‹
bfhŸâwD¡F« cªJ j©o‹  ïl« bga®î¡F« cŸs É»j« MF«.

ntiy brŒí« Kiw
Ãu¥ãl mâfÇ¥ghš, fyÅš mG¤j« FiwªJ, mj‹ _y«

c£brY¤J« thšî âw¡f¥g£L tËk©ly¤âš ïUªJ fh‰W 1p
mG¤j¤âš cŸns mDkâ¡f¥gL»wJ ïªj fh‰W cŸËG¡f¥gL«
ÃfœthdJ cªJ j©L fyÅš Ñœ gFâia milí« tiu

eilbgW»wJ.  mJ gl« 2.2 š (P.V Diagram) 4-1 v‹w nfhL _y«
R£o¡fh£l¥g£LŸsJ.  c£brY¤J« thšî,  cªJ j©L Ñœ gFâia

milªjîl‹ _o¡bfhŸ»wJ. braš 4-1 ï‹ Ñœ cŸs gu¥ò fh‰¿dhš
brŒa¥g£l ntiyia fh£L»wJ.

cªJ j©L Û©L« fyÅ‹ ÑœgFâÆš ïUªJ nkšgFâ¡F
bršY« bghGJ thšîfŸ _l¥g£L fh‰¿‹ mG¤j«
mâfÇ¡f¥gL»wJ.  mG¤j« btËna‰w¥gL« ïWâ mG¤j« 2p tiu
mâfÇ¡f¥gL»wJ.

fh‰¿‹ ÛJ cªJ j©odhš brŒa¥g£l Ãfu ntiy, gu¥ò 1-2-3-4-
1 š R£o¡ fh£l¥g£LŸsJ.

fh‰W mG¤J« fUÉÆš eilKiwÆš cªJ j©o‹ nkš c¢r
gFâÆš bršY« bghGJ, mJ fyÅ‹ ciwia mo¡fhj tifÆš, cªJ
j©o‹ c¢r ïl«bga®î¡F« fyÅ‹ ciw¡F« ïilna á¿a
ïilbtË bfhL¡f¥gL»wJ.  cªJ j©L  _y« btËna‰w¥gl
Koahj ïªj fd msî, ïilbtË fd msî vd miH¡f¥gL»wJ.
ïjdhš x›bthU btËna‰w¥gL« R‰¿‹ KoÉY« ïªj ïilbtË
fd msÉš cŸs fh‰W fyÅnyna j§» ÉL»wJ.   bghJthf
ïilbtË fd msî cªJ j©L ïl« bga®É‹ rjÉ»j¤âš
F¿¥ãl¥gL»wJ. gl« 2.3 š ïilbtË fd msîl‹ Toa xU Ãiy
fh‰W mG¤J« fUÉÆ‹ mG¤j« - gUk‹  fh£l¥g£L cŸsJ.
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nkny F¿¥ã£LŸsgo, x›bthU btËna‰w¥gL« R‰¿‹
KoÉY«, ïilbtË fd msÉš cŸs fh‰W fyid É£L
btËna‰w¥glhkš fyÅnyna j§» ÉL»wJ.  K‹ndh¡»a R‰¿‹
bjhl¡f¤âš, ïilbtË fd msÉš cŸs fh‰W mG¤j« 1p k‰W« fd
msî v4 tiu ÉÇtilªj ã‹dnu fh‰W cŸËG¡f¥gL»wJ.
cŸËG¡f¥gL« R‰¿‹ KoÉš,  ïG¡f¥g£l fh‰¿‹ msî va Mdhš
ïilbtË ïšyhkš cŸËG¡f¥g£l fh‰¿‹ msî, ïl«bga® fd
msî¡F rk« MF« (vs) fh‰W mG¤J« fUÉÆš cŸs ïilbtË,
cŸËG¡f¥gL« R‰¿š ïG¡f¥gL« fh‰¿‹ msit Fiw¡»wJ.
mjhtJ, fh‰W mG¤J« fUÉÆ‹ bfhŸâwid Fiw¡»wJ.
cŸËG¡f¥gL« fh‰¿‹ fd msÉ‰F« fh‰W mG¤J« fUÉÆ‹ ïl«
bga® fd msÉ‰F« cŸs É»jnk fh‰W mG¤J« fUÉÆ‹ fd msî
brašâw‹ MF«.

bjhFâ 1 :

fh‰W npv C v‹w ÉâÆ‹ go, mG¤j¥gL»wJ.

1P mG¤JK‹ fh‰¿‹ mG¤j«  2
N

m š

1v mG¤JK‹ fh‰¿‹ fd msî  3 /m kg š

1T mG¤JK‹ fh‰¿‹ bt¥gÃiy  K š

2 2 2p v T mG¤âa ã‹ fh‰¿‹ mG¤j«, fd msî k‰W«
bt¥gÃiyfŸ F¿¥ãL»‹wJ.

ghÈouhã¡ brašKiw¡F njit¥gL« ntiy / ».»
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1

2
1 1

1
1 ...................(2.1)1

n
npnw p v pn

 
  
  
     

 

Mdhš 1 1 1p v RT

rk‹ghL 2.1 š 1 1p v ‹ kâ¥ig <L brŒtj‹ _y« njit¥gL«

ntiy/RH‰á

xU myF Ãiw fh‰W¡F njit¥gL« ntiy,
1

2
1

1

1 ...................(2.2)
1

n
npnw RT

n p

 
         

fh‰W mG¤J« fUÉÆ‹ fU¤âaš âw‹ = w m  ...........................(2.3)
w = xU myF Ãiw fh‰W¡F njit¥gL« ntiy (#&š/».»)
m = fh‰¿‹ Ãiw É»j« (».»/beho)

bjhFâ 2:

mf bt¥g khwh KiwÆš fh‰W mG¤j¥gL« bghGJ, rk‹ghL 2.1
k‰W« 2.2  š n ¡F gâyhf  kâ¥ig <L brŒtj‹ _y« njit¥gL«
ntiy/ RH‰á »il¡»wJ.

1

2
1 1

1

1 ...................(2.4)
1

pw p v
p






 
         

1

2
1

1

1 ...................(2.5)
1

pw RT
p






 
         
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bjhFâ 3:

fh‰W bt¥gÃiy khwh brašKiwÆš mG¤j¥gL« bghGJ,
njit¥gL« ntiy/RH‰á :

2 2
1 1 1

1 1

...............(2.6)p pw p v ln RT ln
p p
   

    
   

{{{{{{{{{{{{{

2.6. fh‰W mG¤J« fUÉÆ‹ fd msî brašâwÅš ïilbtË fd
msÉ‹ Éisî

cv =  ïilbtË fd msî  3 /m kg

sv =  ïl«bga® fd msî  3 /m kg

2p =  ïilbtË Ãu¥ãl¤âš fh‰¿‹ fd msî ( 2/N m )š

1p =  ÉÇtiljÈ‹ KoÉš fh‰¿‹ mG¤j« ( 2/N m ) š

n =  ÉÇtiljš F¿pL

2

1

p
p = mG¤j É»j«

2

1

v
v = ïilbtË É»j«

ïilbtË ïšyhj bghGJ, fd msî brašâwÅ‹ (Volumetric
efficiency) kâ¥ò üW rjåj« M»wJ. njit¥gL« ntiy / RH‰á =

gu¥ò 1-2-3-4 xnu msî ( av ) fh‰iw mG¤â btËna‰Wtj‰F

ïilbtË ïUªJ«, ïilbtË ïšyhkY« njit¥gL« ntiyÆ‹
msî rk«.

bt¥gÃiy khwh ÃiyÆš eilbgW« mG¤j¤â‰F Fiwthd
msî ntiyna njit¥gL»wJ. Mdhš eilKiwÆš F¿¥ghf,
btËna‰w¥gL« fh‰¿‹ mG¤j« mâfkhf ïU¡F« bghGJ,
bt¥gÃiy khwh ÃiyÆš mG¤j ïayhJ. vdnt mG¤j« MdJ gy
ÃiyfËš Ãfœ¤j¥gL»wJ. ïJnt gyÃiy mG¤j« v‹W
miH¡f¥gL»wJ.

ïU Ãiy fh‰W mG¤j¤âš (gl« 2.4) fh‰W Kjš fyÅš mG¤j«

1p š ïUªJ xU ïilÃiy mG¤j« 2p ¡F mG¤j¥gL»wJ. Kjš
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fyÅš ïUªJ btËtU« fh‰W ã‹d® bjhl¡f bt¥gÃiy¡F ïil
FË®fy‹ _y« FË®É¡f¥gL»wJ. ã‹d® ïu©lhtJ fyÅš 2p š

ïUªJ ïWâ mG¤j« 3p ¡F mG¤j¥gL»wJ.

fh‰W mG¤J« fUÉÆ‹ âw‹ k‰W« brašâw‹.

(a)bt¥gÃiy khwh ÃiyÆš âw‹=
2

1
1

pP mRT ln
p
 

  
 

................ (2.7)

(b)bt¥gÃiy khwh ÃiyÆš braš âw‹(Isothermal efficiency)


bt¥g Ãiy khwh ÃiyÆš âw‹

eilKiw¤ âw‹
. .....................(2.8)

(c) mf bt¥gkhwh ÃiyÆš brašâw‹


mf bt¥g khwh ÃiyÆš âw‹

eilKiw¤ âw‹
.............................(2.9)

2.7. gy Ãiy mG¤j«

gy Ãiy mG¤j¤â‹ e‹ikfŸ:
(a) ntiy Fiw¡f¥gL»wJ.
(b) mâfg£r bt¥gÃiy Fiw¡f¥gLtjhš cuhŒî¤jilÆdhš

V‰gL«  ïilôWfŸ jÉ®¡f¥gL»wJ.
(c) fd msî brašâw‹ mâfÇ¡»wJ.
(d) fáÉdhš v‰gL« ïH¥òfŸ bgUksÉš Fiw¡f¥gL»wJ.
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(e) mJ Óuhd âU¥ò Éir mË¡»wJ. mjdhš á¿a  msÉyhd
cªJ r¡funk nghJkhdJ.

(f) bt¥gÃiyfŸ Fiwthf ïU¥gjhš fh‰W mG¤J« fUÉÆš
kÈthd bghUŸfis f£Lkhd¤â‰F ga‹gL¤jyh«.

(g) vil Fiwthd fy‹fŸ.

2.8. ïil FË®fyDl‹ Toa  ïU Ãiy fh‰wG¤J« fUÉ

ïil FË®fyDl‹ Toa ïUÃiy fh‰W mG¤J« fUÉÆš
cgnah»¡f¥g£LŸs mDkhd§fŸ.

(a) ïilbtËÆdhš V‰gL« ÉisîfŸ òw¡fÂ¡f¥gL»wJ.

(b) ïU fy‹fËY« mG¤j§fŸ
npv 2

1
1

pP mRT ln
p
 

  
 

= kh¿È

v‹w Éâ¥go el¡»‹wJ.

(c) ïil FË®fyÅš mG¤j ïH¥ò vJî« V‰gLtâšiy.

(d) fh‰W cŸËG¡f¥gL« k‰W« btËna‰w¥gL« ÃfœîfŸ khwh
mG¤j¤âš eilbgW»‹wd.

bjhFâ 1 : ïilÃiy FË®É¥ò KGikahf ïšyhj bghGJ,
gl« 2.4 š ïilÃiyFË®É¥ò KGikahf ïšyhj, ïU Ãiy

fh‰wG¤j fUÉÆ‹ R£L tiugl«  fh£l¥g£L cŸsJ.

1p =  Fiwªj mG¤jfyDŸ bršY« fh‰¿‹ mG¤j« ( 2/N m ) š

1v =  Fiwªj mG¤jfyDŸ bršY« fh‰¿‹ fd msî  3 /m kg š

2p = Fiwªj mG¤jfyid É£L btËna bršY« mšyJ mâf

mG¤jfyDŸ bršY« fh‰¿‹ mG¤j« ( 2/N m ) š

2v = mâf mG¤jfyDŸ bršY« fh‰¿‹ fd msî  3 /m kg š

3p =  mâf mG¤jfyid É£L btËna bršY« fh‰¿‹ mG¤j«

( 2/N m )

N =   ïU fy‹fshš V‰gL« mG¤j¤â‹ F¿pL.

Fiwªj mG¤jfyÅš brŒa¥g£l ntiy = gu¥ò 1-2’-5-6-1
mâf mG¤jfyÅš brŒa¥g£l ntiy = gu¥ò 5-2’-3-4-5
Fiwªj mG¤jfyÅš njit¥gL« ntiy
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1

2
1 1

1

1 ...................(2.10)
1

n
npnw RT

n p

 
         

mâf mG¤j fyÅš njit¥gL« ntiy
1

3
2 2

2

' 1 ...................(2.11)
1

n
npnw RT

n p

 
         

njit¥gL« bkh¤j ntiy/RH‰á

1 2 ..................(2.12)w w w 

fh‰W mG¤J« fUÉÆ‹ fU¤âÆš âw‹
P mw  .......................(2.13)

w = njit¥gL« ntiy/».» m = fh‰¿‹ Ãiw É»j«(».»/beho)

bjhFâ : 2 ïilÃiy FË®É¥ò KGikahf ïU¡F« bghGJ 2 1'T T
brŒa¥g£l bkh¤jntiy/RH‰á=

1 1

32
1

1 2

2 ..........(2.14)
1

n n
n nppn RT

n p p

   
                   

fh‰W mG¤J« fUÉÆ‹ fU¤âaš âw‹

P mw  ...................(2.15)

2.9. ïilÃiy FË®É¥òl‹ Toa, Ãiy fh‰W mG¤j« fUÉÆš

njit¥gL« Fiwªjg£r ntiy (Minimum work required for a two
stage Compressor with intercooling)

nrÄ¡f¥g£l njit¥gL« ntiy ïil FË®fy‹ mG¤j¤ij
bghW¤J ntWgL»wJ.

2 'T = Fiwªj mG¤j fyÅš mG¤j¤â‹ KoÉš (mšyJ)    ïil
FË®fyD¡FŸ bršY K‹ fh‰¿‹ bt¥gÃiy.

2T = ïil FË®fy‹ É£L btËtU« mšyJ  mâf mG¤j
fyDŸ bršY« K‹ fh‰¿‹ bt¥gÃiy

ïilÃiy FË®É¥ò KGikahf cŸsnghJ, 2 1'T T
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rk‹ghL 2.14 I 2p it¥ bghW¤J tif¡bfG vL¤J mij
ó{Ía¤â‰F rk¥gL¤â, RU¡F«bghGJ,

2 1 3 ......................(2.16)p p p
ïij¢ rk‹ghL 2.14 š <L brŒa,

1
2

3
1

1

2 1 ...................(2.17)
1

n
npnw RT

n p

 
         

vd M»‹wJ.
nkY«,

1
2

3 32

1 2 1

.....................(2.18)p pp
p p p

 
   

 

2.10 _‹W Ãiy fh‰wG¤J« fUÉ (Three Stage Compressor)

ïu©L Ãiy fh‰wG¤J« fUÉ¡F tiuÉ¡f¥g£lJ nghy, _‹W
Ãiy fUÉ¡F KGikahd ïilÃiy FË®É¥ò cŸsnghJ,

1
3

4
1

1

3 1 ...................(2.18)
1

n
npnw RT

n p

 
         

1
3

34 2 4

3 2 1 1

...................(2.19)pp p p
p p p p

   
     

   

ïJ ngh‹nw k‰w mâf Ãiy mG¤j§fŸ cŸs fh‰wG¤J« fUÉ¡F«
nk‰f©l rk‹ghLfis cUth¡fyh«.
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gFâ III

cŸ vÇ bgh¿fŸ k‰W« mj‹ mik¥òfŸ

3.1.  m¿Kf«

bt¥g bgh¿ v‹gJ bt¥g M‰wiy ïaªâuÉaš M‰wyhf
kh‰W»‹w vªâu« MF«. bt¥g M‰wyhdJ vÇbghUŸ bgh¿Æ‹
cUis¡FŸ vÇtjhš »il¡»wJ. mªj bt¥g M‰wiy, bgh¿ vL¤J¡
bfh©L ntiyia¢ brŒ»wJ.

vÇbghUŸ vÇ¡f¥gL« Éj¤ij¥ bghW¤J, bgh¿ahdJ ïu©L
tiffshf¥ ãÇ¡f¥gL»wJ.

a) cŸbsÇ bgh¿fŸ

b) btËvÇ bgh¿fŸ

cŸ vÇ bgh¿Æš, vÇbghUshdJ bgh¿Æ‹ fyD¡FŸ vÇªJ,
njit¥gL« bt¥g¤ij btË¥gL¤J»wJ. mj‰F khwhf, btË vÇ
bgh¿Æš, vÇbghUshdJ bgh¿Æ‹ fyD¡F btËna vÇ¡f¥g£L,
njitahd bt¥g M‰wš bgh¿Æ‹ fyD¡F vL¤J¢bršygL»wJ
v.fh:  ÚuhÉ bgh¿fŸ

btË vÇ bgh¿fŸ Ñœ¡f©l nk«ghLfis cŸ vÇ bgh¿fis fh£oY«
bg‰¿U¡»wJ.

 vªj xU vÇbghUS« ïâš ga‹gL¤jyh«. âl

vÇbghUŸfisí« Tl ïjÅš ga‹gL¤jyh«.

 btË vÇjš fhuzkhf ÉÇthd mik¥òfis bfh©L ïjid

eh« cUth¡fyh«.

Kjš bt‰¿fukhd thí bgh¿ lh¡l®. Otto v‹gtuhš 1860 M«

M©L totik¡f¥g£lJ. mjid¤ bjhl®ªJ Orš vÇbghUis it¤J

1883 M« M©L Rudolf  Diesel v‹gt® k‰bwhU bgh¿ia totik¤jh®.
ï›Éu©L bgh¿fis¡ bfh©nl ï¥nghJŸs  mântf bgh¿fŸ
ahî« brašgL»wJ.
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3.2. cŸ vÇbgh¿fŸ Ñœ¡f©lthW tiuaW¡f¥gL»‹wd.

mitfŸ

a.RH‰á brašgL« åj¤ij¥ bghW¤J
i. ïu©L å¢R RH‰á bgh¿fŸ (Two Stroke Engines)
ii. eh‹F å¢R RH‰á bgh¿fŸ (Four Stroke Engines)

b. vÇjš RH‰áia¥ bghW¤J
i. Otto RH‰á bgh¿  (khwh gUkÅš vÇbghUŸ vÇjš)
ii. Diesel RH‰á bgh¿ (khwh mG¤j¤âš vÇbghUŸ vÇjš

c. ïu£il vÇjš mšyJ gFâ Diesel RH‰á bgh¿
(khwh  gUkÅš xU gFâ vÇbghUŸ vÇjš k‰W« Ûj vÇbghUŸ
khwhj mG¤j¤âš vÇjš)

d. bgh¿ fyÅ‹ mik¥ig bghW¤J
i. »il mikî bgh¿
ii. F¤J Ãiy mikî bgh¿
iii. V-tif bgh¿fŸ
iv. Mu mikî bgh¿
v. xU nfh£L¥ bgh¿

e. bgh¿Æ‹ fy‹fŸ v©Â¡ifia¥ bghW¤J
i. x‰iw fy‹ bgh¿
ii. gy fy‹fŸ bgh¿

f. bgh¿ia FË®É¡F« Éj¤ij¥ bghW¤J
i. j©Ùuhš FË®É¡f¥gL« bgh¿fŸ
ii. fh‰whš FË®É¡f¥gL« bgh¿fŸ

g. vÇbghUis mD¥g¥gL« Éj¤ij¥ bghW¤J
i. vÇtÊfy¥ã bgh¿fŸ (Carburetor engines)
ii. fh‰W c£brY¤J« bgh¿fŸ
iii. âl vÇbghUis c£brY¤J« bgh¿fŸ

h. bgh¿ia caÉlš bghW¤J
i. Petroil caî mik¥ò
ii. Wet sump caî mik¥ò
iii. Dry sump caî mik¥ò

i. bgh¿fË‹ òy¥ ga‹ghLfis¥ bghW¤J
ii. Ãiyahd bgh¿fŸ
iii. efU« bgh¿fŸ
iv. vL¤J b ršyj¡f bgh¿fŸ
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j. bgh¿fË‹ ntf¤ij¥ bghW¤J
i. mântf bgh¿fŸ
ii. Äjntf bgh¿fŸ
iii. Fiwntf bgh¿fŸ

3.3. cŸvÇ bgh¿Æ‹ f£lik¥ò

cŸvÇ bgh¿ahdJ Ñœf©l ghf§fis¡ bfh©lJ.  ïj‹ mik¥ãid
gl« 3.1 š fhzyh«.

gl« 3.1 cŸvÇ bgh¿Æ‹ f£lik¥ò
3.3.1. fy‹

ïªj fyD¡FŸ cªJ j©lhdJ K‹D«, ã‹D« efUkhW
mikªâU¡F«. ïj‹ nkšghf¤â‰F ÑnH Äf¢ á¿a gUkdhdJ
mikªâU¡F«. ïªj ïl¤âš jh‹ bghJthf vÇbghUŸ vÇô£lgL«.
ïªj fydhdJ fodkhd th®¥ò ïU«ãdhš brŒa¥g£lJ.

3.3.2. fyÅ‹  jiy

ïjDŸ mil¥ãjœfS« mjid ïa¡F« ïa§fikîfS« gl«
3.2-š fhz¥gLtJ nghš mikªâU¡F«. ïj‹ mik¥ò bghW¤J jh‹
vÇbghUË‹ vÇjš ntf« k‰W« mj‹ âir mikªâU¡F«. cUis¤
jiyahdJ th®¥ò ïU«ò mšyJ mYÄÅa¤jhš brŒa¥g£oU¡F«.
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3.3.3. cªJ j©L

vÇbghUŸ vÇjÈ‹ fhuzkhf cUthF« thí¡fË‹ mG¤j«
ïj‹ ÛJ cªJ Éiria brY¤J«. ïjdhš V‰gL« cªJ¤ âw‹
ïiz¡F« j©L¡F fl¤j¥gL»wJ.  ïj‹ cªJ j©lhdJ th®¥ò
ïU«ò mšyJ mYÄÅa cnyhf fyitahš brŒa¥g£oU¡F«. ïj‹
tot¤ij gl« 3.3 –š  fhzyh«.

gl« 3.3. cªJ j©L

3.3.4. cªJ j©L tisa§fŸ

bgh¿Æ‹ fyD¡F« k‰W« bgh¿Æ‹ cªJ j©L¡F« ïilna
áw¥ghd mil¥ò V‰gL¤Jtj‰fhf ïJ ga‹gL»wJ.  ïšyhÉoš mâf
bt¥g¤âw‹ cŸs thí¡fŸ cªJj©o‹ nkšòw¤âÈUªJ
Ñœ¥òw¤â‰F flªJ br‹WÉL«.  ïjdhš ntiy âw‹ ïH¥ò V‰gL«.
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ïitfŸ bghJthf th®¥ò ïU«ghY«, mâf bt¥g¤ij jh§f
Toajhfî« cŸsthW brŒa¥g£oU¡F«. ïªj tisa§fŸ gl« 3.4 – š
fh©»wgo xUg¡f« âwî©L bt£l¥g£l tisa§fis¥ nghÈU¡F«.

mj‹ _ykhf ïjid fyÅš cŸs fhoÆš (Groove) bghU¤â
Élyh«. ïJ brŒí« ntiyia¥ bghW¤J, ïu©L Éjkhd tisa§fŸ
cŸsd.

a) MÆš tisa«
b) mK¡f tisa«

MÆš tisakhdJ caÉL« MÆiy cªJ j©L¡FŸ brY¤â
mj‹ caÉL« gÂia áw¥ghf brŒí«.  vÇbghUË‹ mâfkhd
mK¡F âwidí«, fyÅ‹ Ñœ¥òw« tuhjthW ghJfh¤J¡ bfhŸ»wJ.

3.3.5. RHšika¤ j©L (Gudgeon pin)

RHš ika¤ j©lhdJ gl« 3.5–š fh©»wgo cªJ j©ilí«,
ïiz¡F« j©ilí« bghU¤j¥ ga‹gL»wJ. bghJthf ïj‹ vil
Äf¡ Fiwthf ïU¡F« k‰W« cŸçl‰witahf brŒa¥g£oU¡F«.
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3.3.6. ïiz¡F« j©L

ïJ cªJ j©il tzÇ¤ j©Ll‹ ïiz¡»wJ.  ïj‹ _y«
cªJ j©o‹ K‹ã‹ ef®î, tzÇ¤ j©o‹ RHY« ïa¡fkhf
khW»wJ. ïâš á¿a k‰W« bgÇa Kid cŸsJ. á¿a KidahdJ RHš
ika¤j©o‹ _y« cªJ j©LlD«, bgÇa KidahdJ
tzÇ¤j©LlD« ïizªâU¡F«. ïJ mYÄÅa fy¥ò cnyhf¤jhš
brŒa¥g£oU¡F«.  ïj‹ mik¥ãid gl« 3.6–š fhzyh«.

3.3.7. tzÇ¤j©L

bgh¿Æ‹ k‰w ghf§fS¡F njitahd všyh M‰wšfS«
tzÇ¤j©oÈUªJ vL¡f¥gL»wJ. ïJ FiwªjJ ïu©L Kid
ko¡F« cËahš jh§f¥g£oU¡F«. tzÇ¤j©il rÇahf rkÃiy
brŒa vâ®rk‹ vilfŸ tzÇ¤j©Ll‹ ïiz¡f¥g£oU¡F«.

gl« 3.7. tzÇ¤j©L
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3.3.8. mil¥ãjœfŸ

bgh¿Æ‹ fyÅš EiHthŒ k‰W« btËna‰w¥gL« å¢R tÊ
mil¥ãjœfŸ vd ïu©L mil¥ãjœfŸ cŸsd. ïjid gl« 3.8-š
fhzyh«. òâa vÇbghUŸ fyit EiHthŒ mil¥ãjœfŸ tÊahf
fyD¡FŸ brš»wJ. vÇªj thí¡fŸ tËk« btËnaW tË
mil¥ãjœfŸ tÊahf bgh¿ia É£L btËna‰w¥gL»wJ. ïªj
mil¥ãjœfŸ âw¥gJ« _LtJ« be«òUŸ j©oš cŸs be«òU _y«
ïa¡f¥gL»wJ.

3.4. eh‹F å¢R RH‰á bg£nuhš bgh¿Æ‹ f£Lkhd mik¥ò

xU bgh¿Æ‹ fyD¡FŸ tisa¤ij¤ jh§»íŸs cªJ
j©lhdJ K‹D« ã‹D« efUkhW mikªâU¡F«. cªJ j©lhdJ
ïiz¡F« j©L k‰W« tzÇ‹ cjÉahš tzÇ¤ j©Ll‹
ïiz¡f¥g£L ïU¡F«. fyÅ‹ jiyÆ‹ nkš gFâÆš EiHthŒ
k‰W« tËk« btËnaW tÊ mil¥ãjœfŸ bghU¤j¥g£oU¡F«.
vÇbghUis vÇa¢ brŒa, Ô¥bgh¿ô£L« Kis¥ò (Spark plug) fyÅ‹
jiyÆš nkš  gFâÆš bghU¤j¥goU¡F«.

3.4.1. brašgL« Éj«

cŸvÇ  bgh¿Æš, Ñœ¡fhQ« eh‹F ÃfœîfŸ bjhl®¢áahf
eilbgW»wJ. gl« 3.9 ïjid És¡F»‹wJ.

1. fh‰W mšyJ fh‰Wl‹ fyªj vÇbghUŸ c¿Šr¥gLjš
2. vÇbghUŸ fyit mG¤j¥gLjš
3. vÇbghUŸ vÇjš k‰W« vÇªj fyit ÉÇtiljš
4. vÇ¡f¥g£l fyitahdJ fyÅÈUªJ btËnaWjš
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nkny F¿¥ã£l eh‹F ÃfœîfS« bjhl®¢áahf eilbg‰W xU
KGikahd RH‰á cUth»wJ k‰W« nkny T¿a eh‹F ÃfœîfS«

cªJ j©o‹ eh‹F å¢RfËš (Strokes) (ïu©L nkš neh¡» k‰W«

ïu©L Ñœneh¡») eilbg‰whš mJ eh‹F å¢R RH‰á bgh¿ vd¥gL«.

3.4.1.1. cŸËG¡f¥gL« å¢R

cªJj©lhdJ TDC ÆÈUªJ Ñœ neh¡» ef®»‹w rka¤âš ïJ
ef®»‹wJ. m¢rka« EiHthŒ mil¥ãjœ âwªJ« tËk« btËnaW«
tÊ mil¥ãjœ _oí« ïU¡F«. cªJ j©L Ñœneh¡» ef®tjhš,
fyD¡FŸ bt‰¿l« V‰gL«. ïªj bt‰¿l¤jhš, vÇbghUŸ fyit
fyD¡FŸ brš»wJ.

3.4.1.2. mG¤j¥gL« å¢R

cªJ j©lhdJ BDC ÆÈUªJ TDC ia milí« tiu
mG¤j¥gL« å¢R eilbgW»wJ. c£bfhŸ å¢áš cŸ ïG¡f¥g£l
fyitahdJ cªJj©o‹ nkšneh¡»a ef®Édhš mG¤j¥gL»wJ.
ïªj å¢áš ïu©L mil¥ãjœfS« _o¡bfhŸS«. cªJ j©lhdJ
TDC ia beU§F« rka¤âš Ô¥bgh¿ô£L« Kis¥ò cjÉahš
vÇbghUŸ fyit vÇ¡f¥gL»wJ.

3.4.1.3. âw‹ å¢R

vÇªj fyitÆÈUªJ tU« thí¡fËdhš mG¤j« mâfÇ¤J
cªJj©L BDC I neh¡» ef®»wJ. ïªj rka¤âY«, ïu©L
mil¥ãjœfS« _ona ïU¡F«. ïªj cªJ j©o‹ Ñœneh¡»a
ef®Édhš, ïiz¡F« j©o‹ cjÉahš tzÇ¤j©lhdJ RHš»wJ.
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gl« 3.9. eh‹F å¢R bg£nuhš bgh¿

ï›thwhf, bt¥g M‰wyhdJ gaDŸs ïaªâu M‰wyhf
khW»wJ. ïªj brašgh£o‹ nghJ mG¤jK«, bt¥gÃiyí« FiwªJ
bfh©nl ïU¡F«.

3.4.1.4 btËna‰w¥gL« å¢R

âw‹ å¢R Kotilí« rka¤âš, tËk« btËnaW« å¢R
mil¥ãjœ âwªJ bfhŸS«. Mdhš EiHthŒ mil¥ãjœ _ona
ïU¡F«.  cªJ j©L nkš neh¡» ef®tjhš, vÇªj thí¡fŸ tËk«
btËnaW« tÊ mil¥ãjœ tÊahf btËna¿L«. ï›thwhf eh‹F
RH‰á bgh¿ ntiy brŒ»wJ.

3.5. eh‹F å¢R RH‰á Orš bgh¿

xU bgh¿Æ‹ fyD¡FŸ tisa¤ij¤ jh§»íŸs
cªJj©lhdJ K‹D« ã‹D« efUkhW mikªâU¡F«. cªJ
j©lhdJ ïiz¡F« j©L k‰W« tzÇ cjÉahš tzÇ¤j©Ll‹
ïiz¡f¥g£oU¡F«. fyÅ‹ jiyÆ‹ nkš gFâÆš EiHthŒ k‰W«
tËk« btËnaW tÊ mil¥ãjœ bghU¤j¥g£oU¡F«. vÇbghUis
bjË¥gj‰fhf, fyÅ‹ jiyÆ‹ nkš gFâÆš vÇbghUŸ c£brY¤â
bghU¤j¥g£oU¡F«.

3.5.1. cŸËG¡f¥gL« å¢R

cªJ j©lhdJ TDC ÆÈUªJ Ñœ ef®»‹w rka¤âš ïªj å¢R
bjhl§F»wJ. m¢rka« EiHthŒ mil¥ãjœ âwªJ«, tËk«
btËnaW tÊ mil¥ãjœ _oí« ïU¡F«. cªJ j©L Ñœneh¡»
ef®tjhš, fyD¡FŸ bt‰¿l« V‰gL«. ïªj bt‰¿l¤jhš thík©ly¡



37

fh‰whdJ fyD¡FŸ EiH»wJ. cªJ j©L BDC I milí« bghGJ,
c£bfhŸ  å¢R Koî‰W EiHthŒ mil¥ãjœ _o¡bfhŸS«.

gl« 3.10. eh‹F å¢R Orš bgh¿

3.5.2. mG¤j¥gL« å¢R

cªJ j©lhdJ BDC ÆÈUªJ TDC I milí« tiu mG¤j å¢R
eilbgW»wJ. c£bfhŸ å¢áš cŸ ïG¡f¥g£l fh‰whdJ cªJ
j©o‹ nkš neh¡»a ef®Édhš mK¡f¥gL»wJ. ïªj å¢áš ïu©L
mil¥ãjœfS« _o¡ bfhŸS«. mG¤j¥gL« å¢á‹ ïWâÆš cŸs
mG¤jK« bt¥gÃiyí« vÇbghUis vÇa¢ brŒa nghJkhdjhf
ïU¡F«. ïªj å¢á‹ ïWâÆš vÇbghUshdJ Äf¢á¿a JËfshf
fyD¡FŸ bjË¡f¥gL»wJ. V‰fdnt fyD¡FŸ cŸs mâf
bt¥gÃiy fhuzkhf, vÇbghUŸ vÇa¤ bjhl§» bjhl®¢áahf vÇ»wJ.

3.5.3. âw‹ å¢R
vÇªj thí¡fŸ mâf mG¤j¤ij cUth¡Ftjhš,

cªJj©lhdJ BDC I neh¡» ef®»wJ. ïªj å¢áš ïu©L
mil¥ãjœfS« _o¡bfhŸS«. ïªj Ñœneh¡»a å¢R MdJ
ïiz¡F« j©o‹ cjÉahš tzÇ¤ j©L RHY«. ï›thW, bt¥g
M‰wš, ïaªâu M‰wyhf khW»wJ ïªj å¢áš mG¤jK«
bt¥gÃiyí« FiwªJ bfh©nl ïU¡F«.

3.5.4. btËna‰w¥gL« å¢R
âw‹ å¢á‹ KoÉš, tËk« btËnaW tÊ mil¥ãjœ âwªJ

bfhŸS«. Mdhš EiHthÆš mil¥ãjœ _ona ïU¡F«. cªJj©o‹
nkš neh¡»a ef®Édhš, vÇªj thí¡fŸ tËk« btËnaW å¢R tÊahf
btËna¿L«. ï›thwhf eh‹F å¢R RH‰á Orš bgh¿ ntiy brŒ»wJ.
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3.6. ïu©L å¢R bgh¿

3.6.1. m¿Kf«
ïu©L å¢R bgh¿Æš c£bfhŸ, mG¤j«, âw‹ k‰W« tËk«

btËna‰W tÊ MdJ cªJ j©o‹ ïu©L å¢áš Kotil»wJ.
mjhtJ tzÇ¤j©o‹ xU R‰¿š Kotil»wJ.

3.6.2. ïu©L å¢R RH‰á bg£nuhš bgh¿:

gl« 3.11. ïu©L å¢R RH‰á bg£nuhš bgh¿

3.6.2.1. mik¥ò

xU bgh¿Æ‹ fyD¡FŸ tisa¤ij jh§»íŸs cªJ j©lhdJ
K‹D« ã‹D« efUkhW mikªâU¡F«.  cªJ j©lhdJ ïiz¡F«
j©L k‰W« tzÇÆ‹ cjÉahš tzÇ¤j©Ll‹
ïiz¡f¥g£oU¡F«. eh‹F å¢R mik¥ãš mil¥ãjœfis¥ nghš
ïšyhkš, cŸnsW« Jis, btËnaW« Jis, vÇbghUŸ fyit ïl«
khW« Jis M»a _‹W JisfŸ fyÅ‹ Rt‰¿š ïU¡F«.   ïªj
JisfËš cªJ j©L nkY« ÑG« bršY«nghJ j©odhnyna
âwîjY« _LjY« eilbgW»‹wd.  cªJ j©o‹ nkš gFâahdJ
vÇbghUŸ fyitia nkšneh¡» mD¥ò« tifÆY«, vÇªj fyitia
tËk©ly¤â‰F mD¥ò« tifÆY« tisthf ïU¡F«. vÇbghUis
vÇa¢ brŒa, cUis¤jiyÆ‹ nkšgFâÆš Ô¥bgh¿ô£L« Kis¥ò
ïU¡F«. ïj‹ mik¥igí« brašgL« Éj¤ijí« gl« 3.11
És¡F»‹wJ.
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3.6.2.2. brašgL« Éj«

nkšneh¡F å¢R
ïâš cªJ j©lhdJ BDC ÆÈUªJ TDC ¡F bršY«. Mjyhš

cªJ j©L KjÈš bga®¥ò Jisia ãwF tËk« btËnaW tÊ
Jisia  _L»wJ. mnjrka«, V‰fdnt fyD¡FŸ ïUªj vÇbghUŸ
fyitia mG¤J»wJ. cªJ j©L TDC I beU§F« nghJ, vÇbghUŸ
fyit vÇ¡f¥gL»wJ. mnj rka«, cªJ j©o‹ Ñœ gFâahdJ
EiHthÆš Jisia âwªJ òâa vÇbghUŸ fyitia tzÇ ciw¡F
mD¥ò»wJ.

Ñœneh¡F å¢R
vÇbghUŸ fyit vÇtjhš, thí¡fŸ ÉÇtilªJ cªJ j©il

Ñœneh¡» jŸS»wJ. Mifahš tËk« btËnaW tÊ Jis âwªJ,
vÇªj thí¡fŸ tËk©ly¤J¡F brš»wJ. á¿J neu¤âš bga®¥ò
Jis âwªJ òâa vÇbghUŸ fyitia tzÇ ciwÆÈUªJ bgh¿
fyD¡F mD¥ò»wJ. ïWâahf, cªJj©lhdJ EiHthÆš Jisia
_o¡bfhŸ»wJ.  cªJ j©o‹ nkš gFâ tisªJ fhz¥gLtjhš, òâa
fyitahdJ fyÅ‹ nkšgFâia mil»wJ. mjdhš v‰fdnt
vŠáíŸs vÇªj thí¡fŸ tËk« btËnaW« tÊ Jis tÊahf
btËna‰w¥gL»wJ. nk‰f©l KiwÆš vÇªj thí¡fŸ
btËna‰w¥gL« Kiwia `khR btËna‰w«’ vd miH¡f¥gL«.
ï›thwhf, ïu©L å¢R RH‰á bg£nuhš bgh¿ ntiy brŒ»wJ.

3.7 eh‹F å¢R bg£nuhš bgh¿Æ‹ Cojœ neu§fÂ¥ò tiugl«

gl« 3.12.  eh‹F å¢R bg£nuhš bgh¿Æ‹ Cojœ
neu§fÂ¥ò tiugl« (Valve Timing Diagram)
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ïªj bgh¿Æš el¡F« ÃfœîfŸ ïu©L R‰WfËš Kotil»wJ.
ïj‹ tiugl¤âš ïu©L tisa§fŸ cŸsd.   ïâš cŸs xU
tisa« k‰bwhU tisa¤ij¢ R‰¿ gl« 3.12 š cŸsthW ïU¡F«.
bgh¿Æš eilbgW« brašfËš nfhz§fŸ RÊÉir ika¤âÈUªJ
tzÇ¡nfhz« Ãiyia¥bghW¤J F¿¡f¥gL»wJ.

3.7.1 cŸtÊ¤ âw¥ã

c¿ŠR å¢áš mâf¥goahd vÇbghUŸ fyit fyD¡FŸ bršY«

t©z«, c¿ŠR å¢rhdJ TDC - ¡F 10 Kjš 30K‹dnu
âw¡f¥gL»wJ.  c¿ŠR å¢rhdJ mG¤j å¢áš BDC ¡F ã‹d®

30 Kjš 40 Æš _o¡bfhŸ»wJ.  ïªj 30 nfhz msÉ‰F
tzÇ¤j©L R‰WifÆš cªJ j©L nkšneh¡» brštjhš BDC
ÆÈUªJ vÇbghUŸ  fyit mK¡f¥g£L mâf¥goahd fyit
fyD¡FŸ  nr®»wJ.

3.7.2. bfhS¤jš

mG¤j¥gL« å¢áš TDC ¡F 20 Kjš 40 K‹dnu  vÇbghUŸ
vÇô£l¥gL»wJ. ïj‹ Éisthf vÇbghUŸ KGtJkhf vÇa
nghJkhd neu« »il¡»wJ.

3.7.3. btË¥ngh¡F mil¥ãjœ

btË¥ngh¡F mil¥ãjœ MdJ BDC ¡F 30 Kjš 60 K‹dnu
âw¡FkhW brŒa¥gL»wJ. ï›thW brŒtj‹ _y« vÇahj thí¡fË‹
mG¤j« vÇªj thí¡fis btËna‰¿ ÉL»wJ. btË¥ngh¡F

mil¥ãjœ TDC ¡F ã‹d® 8 Kjš 20 Æš _l¥gL»wJ. Mdhš

mG¤j RH‰áÆ‹ c¿ŠR å¢R TDC ¡F 10 Kjš 30K‹dnu Mu«ã¤J
ÉL»wJ v‹gJ F¿¥ãl¤j¡fJ.  ïj‹ Éisthf vÇªj thí¡fË‹
vŠáa gFâia btËna‰Wtj‰F òâa vÇbghUŸ fyit
ga‹gL¤j¥gL»wJ.

3.8 eh‹F å¢R Orš bgh¿Æ‹ Cojœ neu§fÂ¥ò tiugl«

ïªj bgh¿Æš el¡F« ÃfœîfŸ ïu©L R‰WfËš KoîWtjhš,
ïj‹ tiugl¤âš ïu©L tisa§fŸ cŸsd. ïâš cŸs xU
tisa« k‰bwhU tisa¤ij¢ R‰¿ ïU¡F«. bgh¿Æš eilbgW«
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brašfË‹ nfhz§fŸ RÊ Éir ika¤âÈUªJ tzÇ¡nfhz¤â‹
Ãiyia¥bghW¤J F¿¡f¥gL»wJ.

gl« 3.13. eh‹F å¢R Orš bgh¿Æ‹
Cojœ neu§fÂ¥ò (Valve Timing Diagram)

3.8.1 cŸtÊ mil¥ãjœ

c¿ŠR å¢áš mâf¥goahd fh‰W cUis¡FŸ bršYkhW

c¿ŠR å¢R TDC ¡F 10 Kjš 30 K‹dnu âw¡»wJ.  c¿ŠR

å¢rhdJ mG¤j å¢áš TDC ¡F ã‹d® 20 Kjš 50 Æš
_o¡bfhŸ»wJ. ïjdhš mâf fh‰W fyD¡FŸ brš»wJ.

3.8.2 c£brY¤jš

mG¤j å¢á‹ nghJ, vÇbghUshdJ TDC ¡F 5 Kjš 10
K‹dnu brY¤j¥gL»wJ. fh‰W k‰W« vÇbghUŸ vÇªJ ã‹
ÉÇtil»wJ.  cªJ j©L TDC ÆÈUªJ BDC neh¡» jŸs¥gL»wJ.
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3.8.3 btË¥ngh¡F mil¥ãjœ

btË¥ngh¡F mil¥ãjœ MdJ BDC ¡F 30 Kjš 60 K‹dnu
âw¡»wJ. btË¥ngh¡F mil¥ãjœ _l¥gL« tiu vÇªj thí¡fŸ
cUisÆÈUªJ btËna‰w¥gL»wJ.  btË¥ngh¡F mil¥ãjœ  MdJ

TDC ¡F ã‹d® 10 Kjš 15 š  _l¥gL»wJ. Mjyhš, vÇªj
thí¡fË‹ vŠáa gFâia btËna‰Wtj‰F òâa fh‰W ga‹gL»wJ.

tiugl¤âÈUªJ cŸtÊ mil¥ãjœ k‰W« btË¥ngh¡F
mil¥ãjœfŸ  xnu rka¤âš TDC ¡F mU»š  âwªâU¡F« v‹gij
eh« m¿ayh«. ïªj ïU mil¥ãjœfS«  xnu rka¤âš âwªâU¡F«
neu¤ij mil¥ãjœ nkyizî neu« (Valve overlap) v‹g®.

gl« 3.14 ïu©L å¢R bg£nuhš bgh¿Æ‹ Jis
neu§fÂ¥ò tiugl«(Port Timing Diagram)

3.9 ïu©L å¢R bg£nuhš bgh¿Æ‹ Jis neu§fÂ¥ò tiugl«

ïªj  bgh¿Æš el¡F« ÃfœîfŸ tzÇ¤j©o‹ xU R‰¿š
KoîWtjhš, ïj‹ tiugl¤âš xnu tisa« k£L« ïU¡F« (gl« 3.14).
bgh¿Æš eilbgW« brašfË‹ nfhz§fŸ RÊÉir ika¤âÈUªJ
tzÇ¡nfhz¤â‹ Ãiyia¥ bghW¤J F¿¡f¥gL»wJ. ïªj
JisfËš cªJ j©L nkY« ÑG« bršY«nghJ j©odhnyna
âwîjY« miljY« eilbgW»‹wd.
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3.9.1 cŸtÊ¤ Jis

ïJ TDC ¡F K‹d® 45 Kjš 55 Æš âwªJ bfhŸS«.

mnjnghš, TDC ¡F ã‹d® 45 Kjš 55 Æš _o¡bfhŸS«. ïªj
rka¤âš, fh‰W k‰W« vÇbghUŸ fyit tzÇ ciw¡FŸ
c¿Šr¥gL»wJ.

3.9.2 bga®¥ò¤ Jis

ïJ BDC ¡F K‹d® 55 Kjš 65 Æš âwªJ bfhŸS« mnj

nghš, BDC¡F  ã‹d® 55 Kjš 65 Æš _o¡bfhŸ»wJ.  cŸtÊ¤
Jis _l¥g£lj‰F  ã‹dU« bga®¥ò¤Jis âw¥gj‰F K‹dU«
ïil¥g£l fhy¤âš, vÇbghUŸ fyit tzÇ ciw¡FŸ Xusî
mG¤j¥gL»wJ. bga®¥ò¤ Jis _o âw¥gj‰F ïil¥g£l fhy¤âš,
vÇbghUŸ fyit bgh¿Æ‹ fyD¡FŸ mD¥g¥gL»wJ.

3.9.3 bfhS¤jš

TDC ¡F K‹d® 15 Kjš 25 Æš vÇbghUS¡F Ô¥bgh¿
bfhL¡f¥gL»wJ. bga®¥ò¤Jis _oa ãwF« vÇa _£Ljš
bfhL¡f¥gLtj‰F K‹dU« ïil¥g£l fhy¤âš, vÇbghUŸ fyit
bgh¿ fyÅš Û©L« mG¤j¥gL»wJ.

3.9.4 btËngh¡F¤ Jis

ïâš BDC ¡F K‹d® 65  Kjš 75 Æš âw¡»wJ. mnjnghš
BDC ¡F  ã‹d® 65  Kjš 75 Æš _l¥gL»wJ. vÇa_£Ljš
eilbg‰w fhy¤âÈUªJ btËngh¡F¤ Jis âw¡f¥gL« tiu, vÇªj
thí¡fŸ ÉÇtilªJ cªJ j©o‹ nkš ntiy brŒ»wJ. btËngh¡f
Jis âwªJ _l¥gLtj‰F ïil¥g£l fhy¤âš, vÇªj thí¡fŸ fyid
É£L btËna‰w¥gL»wJ.
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3.10. eh‹F å¢R RH‰á bg£nuhš bgh¿Æ‹ eilKiw mG¤j« - gUk‹
tiugl«

gl« 3.15 eilKiw mG¤j« - gUk‹  tiugl« (bg£nuhš bgh¿)

ïâš eh‹F å¢R RH‰á bg£nuhš bgh¿Æ‹ eilKiw R£L fh£o
tiugl« nk‰f©l gl¤âš ÉÇthf fh£l¥g£LŸsJ (gl« 3.15).
c¿ŠRå¢R 1-2 š fh£l¥g£LŸsJ. ïJ tËk©ly mG¤j nfh£o‰F
ÑnH ïU¡F«. ïªj mG¤j ntWgh£lhš vÇbghUŸ fyit bgh¿Æ‹
fyD¡FŸ brš»wJ. cŸtÊ mil¥ãjœ MdJ fyÅ‹ cŸns bršY«
vÇbghUË‹ fyitia r‰W  jilbrŒ»wJ. ïjdhš cldoahf fyit
fyD¡FŸ bršy ïayhJ. ïj‹ Éisthf c¿ŠR å¢R eilbgW«
rka¤âš fyÅ‹ c£òw¤âš mG¤j« tËk©lš mG¤j¤ij Él
Fiwthf ïU¡F«.

mG¤j¥gL« å¢R nfhL 2-3 I R£o¡fh£L»wJ.  ïâš
cŸtÊ¤âw¥ã á¿J K‹djhf 2 ( i.e. BDC) _o¡bfhŸS«.  ïªj
å¢á‹ KoÉš fyÅ‹ mâfkhd mG¤j« ïU¡F«.  mG¤j¥gL« å¢R
Kotj‰F r‰W K‹ghf fyitahdJ Ô¥bgh¿ô£L« Kis¥ã‹
cjÉahš vÇô£l¥gL»wJ.  ïªj Ô¥bgh¿ahdJ vÇbghUŸ fyitÆ‹
mG¤j« k‰W« bt¥gÃiyia mâfÇ¡f¢ brŒ»wJ.

Mdhš gUkddhJ  khwhkš  Ãiyahf ïU¡F«. ïJ nfhL 3-4 I
R£o¡fh£L»wJ. âw‹ å¢rhdJ nfhL 4-5 š fh£l¥g£LŸsJ.
btËna‰w mil¥ãjœ  MdJ r‰W K‹djhf (i.e. BDC) š âw¡»wJ.
ï¥nghJ vÇªj thí¡fŸ btËna‰w mil¥ãjœ tÊahf
tËk©ly¤â‰F brš»wJ.

btË¥ngh¡F å¢R nfhL 5-1 š fh£l¥g£LŸsJ. ïJ tËk©ly
mG¤j nfh£o‰F nkny cŸsJ. ïªj mG¤j É¤âahr¤jhš vÇªj
thí¡fŸ fÈÅÈUªJ btËnaW»wJ.
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3.11 eh‹F å¢R RH‰á Orš bgh¿Æ‹ eilKiw mG¤j«-gUk‹
tiugl«

gl« 3.16  eilKiw  mG¤j« - gUk‹  tiugl« (eh‹F å¢R Orš bgh¿)

eh‹F å¢R RH‰á Orš bgh¿Æ‹ eilKiw mG¤j« - gUk‹
nk‰f©l gl¤âš ÉÇthf fh£l¥g£LŸsJ (gl« 3.16).  ïâš c¿ŠR
å¢R MdJ nfhL 1-2 š fh£l¥g£LŸsJ. ïJ tËk©ly mG¤j¤ij
Él Fiwthf ïU¡F«. ïªj mG¤j ntWgh£lhš fh‰whdJ fyÅ‹
cŸns brš»wJ.  cŸtÊ mil¥ãjœ cUisÆ‹ cŸns bršY«
fh‰iw r‰W jilbrŒ»wJ.  ïjdhš  fh‰whdJ fyD¡FŸ cldoahf
bršyhJ. ïj‹ Éisthf c¿ŠR å¢R eilbgW« rka¤âš fyÅ‹
c£òw¤âš mG¤j«  tËk©ly mG¤j¤ij Él Fiwthf ïU¡F«.

mG¤j¥gL« å¢R nfhL 2-3 I R£o¡fh£L»wJ. ïâš cŸtÊ¤
âw¥ã áwJ K‹djhf 2 (i.e. BDC) _o¡bfhŸS«.  ïªj å¢á‹ KoÉš
fyÅš mâfkhd mG¤j« ïU¡F«.  mG¤j¥gL« å¢R Kotj‰F r‰W
K‹ghf vÇbghUŸ mil¥ãjœ âwªJ vÇbghUŸ bjË¡f¥gLtjhš
mâf bt¥gÃiyÆš cŸs mG¤j¥g£l fh‰whš e‹F vÇ»wJ.  ïjdhš
gUk‹ k‰W« bt¥gÃiy mâfÇ¡F«. Mdhš mG¤j« khwhkÈU¡F«.
ïJ nfhL 3-4 š fh£l¥g£LŸsJ. ÉÇjš å¢R nfhL 4-5 š
fh£l¥g£LŸsJ. ï§F  vÇªj thí¡fŸ tËk©ly¤â‰F btËna‰w
mil¥ãjœ _y« btËnaW»wJ.

btË¥ngh¡F å¢R nfhL 5-1 š fh£l¥g£LŸsJ.  ïJ tËk©ly
mG¤j¤â‰F nkny cŸsJ.  ïªj mG¤j É¤âahr¤jš fyÅÈUªJ
vÇªj thí¡fŸ btËna brš»wJ.
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gFâ - IV

cŸ vÇ bgh¿Æ‹ vÇbghU£fŸ vÇô£Ljš k‰W« brašâw‹

4.1 eh‹F å¢R k‰W« ïu©L å¢R bgh¿fis x¥ãLjš

Sl.
No

ïU å¢R¢ RH‰á bgh¿ Sl.
No

eh‹F å¢R¢ RH‰á bgh¿

1. tzÇ¤j©o‹ x›bthU R‰¿Y« xU âw‹
å¢R k£L« »il¡F«.

1. tzÇ¤j©o‹ ïu©L R‰WfËš xU âw‹ å¢R
»il¡F«.

2. xnu ntf¤âš c©lhF« âw‹ MdJ eh‹F
å¢R bgh¿ia Él ïu©L kl§fhf ïU¡F«

2. xnu ntf¤âš c©lhF« âw‹ MdJ ïU å¢R
bgh¿Æš c©lhF« âwÅš  ghâahf ïU¡F«.

3. cUthF« âU¡F« Óuhf ïU¥gjhš, á¿a
rk‹ fy‹ nghJkhdJ

3. cUthF« âU¡f« Óuhf ïšyhjjhš bgÇa rk‹ fy‹
njit.

4. xnu âwD¡F bgh¿ia totik¥gJ vËJ &
Fiwªj vil

4. xnu âwD¡F bgh¿ia totik¥gJ á¡fyhdJ &
fdkhd mik¥ò.

5. Fiwªj ïl¤ij mil¤J¡ bfhŸS«
nyrhdJ k‰W« Fiwªj câÇghf§fis
bg‰¿U¡F«.

5. mâf ïl¤ij mil¤J¡ bfhŸtjhš, fodkhdJ &
mâf câÇghf§fis bg‰¿U¡F«

6. guhkÇ¥ò bryî k‰W« Éiy Fiwî. 6. guhkÇ¥ò bryî k‰W« Éiy mâf«
7. bgh¿Æ‹ RH‰áia vËjhf kh‰wyh«. 7. bgh¿Æ‹ RH‰áia vËjhf kh‰w KoahJ.
8. tzÇ¤j©o‹ x›bthU R‰¿Y« xU

âw‹å¢R »il¥gjhš, bt¥g¤ij
Fiw¥gj‰F Fiwªj neunk cŸsJ. Mjhš
mâf cŒî v©bzŒ njit.

8. tzÇ¤j©o‹ ïu©L RH‰á¡F xU âw‹ å¢R
»il¥gjhš, bt¥g¤ij Fiw¥gj‰F mâf neu«
cŸsJ. Mjhš Fiwªj cŒî v©bzŒ nghJ«
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9. mâf ntf¤âš RHštjhš, efU«
ghf§fS¡»ilna njŒkhdK«, ciljY«
mâf«.

9. Fiwªj ntf¤âš RHštjhš, efU«
ghf§fS¡»ilnaahd njŒkhdK«,
ciljY«Fiwî.

10. mâf¥goahd vÇbghUŸ njit¥gLtjhš
bt¥g¢ brašâw‹ Fiwî.

10. Fiwªj msî vÇbghUŸ njit¥gLtjhš bt¥g¢
brašâw‹ mâf«.

11. vÇªj thí¡fŸ ntfkhf
btËna‰w¥gLtjhš, r¥j« mâf«

11. vÇªj thí ¡fŸ bkJthf  btËna‰w¥gLtjhš,
r¥j« Fiwî.

4.2 bg£nuhš bgh¿ k‰W« Orš bgh¿fis x¥ãLjš

Sl.
No

bg£nuhš bgh¿ Sl.
No

Orš bgh¿

1. M£nlh RH‰áÆš ntiy brŒ»wJ 1. Orš RH‰áÆš ntiy brŒ»wJ

2. ïa§F« ntf« mâf« 2. ïa§F« ntf« Fiwî
3. bjhl§FtJ vËJ 3. bjhl§FtJ vËjšy
4. totik¥gJ vËjhjyhš, Mu«g k‰W«

guhkÇ¥ò bryî Fiwî
4. totik¥gJ á¡fyhdjhš, Mu«g k‰W« guhkÇ¥ò

bryî mâf«

5. Fiwªj r¥j« 5. mâfr¥j«

6. ïâš mG¤j É»j« 5 Kjš 8 tiu
cŸsjhš bt¥g¢ brašâw‹ Fiwî

6. ïâš mG¤jÉ»j« 12 Kjš 18 cŸsjhš bt¥g¢
brašâw‹ mâf«

7. vÇbghUŸ mâf« 7. vÇbghUŸ Fiwî
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8. ïâš bg£nuhš ga‹gL¤j¥gLtjhš Éiy
mâf« k‰W« Ô¥ão¡fhkÈU¡f
K‹nd‰ghL Äf mtáa«

8. ïâš Orš  ga‹gL¤j¥gLtjhš Éiy Fiwî
k‰W« Ô¥ão¡fhkÈU¡f K‹nd‰ghL Äf
mtáakšy

9. ïâš vÇbghUŸ fyit vÇtË fy¥ã _y«
bgw¥g£L Ô¥bgh¿ô£L« Kid¥ò _y«
vÇô£l¥gL»wJ.

9. ïâš vÇbghUŸ c£brY¤â v¡» k‰W« c£òF¥ã
_y« fyD¡FŸ jŸs¥gL»wJ.

10. c¿ŠR å¢R‹ nghJ, fh‰W vÇbghUŸ
fyit fyD¡FŸ mDkâ¡f¥gL»wJ.

10. c¿ŠR å¢R‹ nghJ, fh‰W k£L« fyD¡FŸ
mDkâ¡f¥gL»wJ.

11. khwhj gUkÅš vÇbghUŸ vÇ»wJ 11. khwhj mG¤j¤âš vÇbghUŸ vÇ»wJ
12. bgh¿Æ‹ ntfkhdJ vÇbghUŸ fyitÆ‹

msit kh‰Wtj‹ _y« bgw¥gL»wJ
12. bgh¿Æ‹ ntfkhdJ vÇbghUŸ fyitÆ‹ ju¤ij

kh‰Wtj‹ _y« bgw¥gL»wJ
13. vËâš bg£nuhš MÉahtjhš, Äif

C£lš brŒtJ jL¡f¥gL»wJ.
13. vËâš Orš MÉahfhjjhš, Äif C£lš brŒtJ

jL¡f¥gLtâšiy.
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4.3 caÉL« KiwfŸ (Lubrication Systems)
xU bgh¿ ghf¤â‹ gu¥ò k‰bwhU bgh¿ ghf¤â‹ gu¥ig

cuhí«nghJ cuhŒî c©lh»wJ. cuhŒthdJ bgh¿ ghf§fË‹
njŒkhd¤ij mâfÇ¡F«.

bjhLgu¥òfS¡»ilna caî v©bzŒ gly« ïLtJ
‘caÉLjš’ (Lubrication) vd¥gL«. ïjdhš bjhLgu¥òfS¡»ilna
neuo bjhLif jÉ®¡f¥gL»wJ. ïjdhš cuhŒî« bgUksî Fiw»wJ.

4.3.1 caÉLjÈ‹ neh¡f§fŸ (Purpose of Lubrication)
i. cuhí« gu¥òfË‹ njŒkhd¤ij¡ Fiw¡f
ii. cuhí« gu¥òfË‹ cuhŒit¡ Fiw¡f
iii. ïiu¢riy¡ f£L¥gL¤j
iv. bgh¿ ghf§fË‹ bt¥g Ãiyia Fiw¡f
v. bgh¿ ghf§fis R¤j« brŒa
vi. cuhŒthš V‰gL« M‰wš ïH¥ig¡ Fiw¡f
vii. cuhŒthš V‰gL« mâ®îfis Fiw¡f
viii. cuhŒthš c©lhF« fÇ¥ãid¡ (Corrosion) Fiw¡f
ix. bgh¿ ghf§fË‹ thœehŸ âwid T£l
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mtáa«.
i. jFªj ghFÃiy (Viscosity)
ii. mâf RlUW bt¥gÃiy (Flash Point)
iii. mâf vÇÃiy (Fire Point)
iv. jFªj K»YW bt¥gÃiy (Cloud Point)
v. Fiwªj Ú®k X£l  bt¥gÃiy (Pour Point)
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4.3.3 caîbghUŸ njit¥gL« K¡»akhd cŸbsÇ bgh¿Æ‹
ghf§fŸ:
i. tzÇ¤ j©L (Crank Shaft) k‰W« tzÇ¤ j©o‹ jh§»fŸ

(Crank Shaft Bearing)
ii. be«òUŸ j©L (Cam Shaft) k‰W« be«òUŸ j©o‹ jh§»fŸ

(Cam Shaft Bearing)
iii. ïiz¡F« j©L (Connecting Rod)
iv. cªJ j©L Kid (Piston Pin)
v. cªJ j©L  tisa« (Piston Ring)
vi. cUis Rt® (Cylinder Wall)

4.4 caÉL«KiwfË‹ tif¥ghL
cŸbsÇ bgh¿Æ‹ caÉL« KiwfŸ Ñœf©lthW

tifgL¤j¥g£LŸsJ
i. <u¢nr®k caÉlš (Wet Sump Lubrication)
ii. cy®nr®k caÉlš (Dry Sump Lubrication)
iii. Ú®k _£l caÉlš (Mist Lubrication)

4.4.1 <u¢nr®k caÉlš (Wet Sump Lubrication)
ïâš  bj¿¥ò caî (Splash Lubrication) k‰W« KG mG¤j caî

(Full Pressure Lubrication) vd ïU c£ãÇî ifahs¥gL»wJ.

bj¿¥ò caî (Splash Lubrication)

gl« 4.1. bj¿¥ò caî Kiw

ïªj caî Kiw á¿a eh‹F å¢R Ãiy¥ bgh¿Æš (Small Four
Stroke Stationary Engine) bgÇJ« ga‹gL¤j¥gL»wJ. gl« 4.1.š
fh£oíŸsgo, ï«KiwÆš tzÇ ciwÆ‹ (Crank Case)

50

4.3.3 caîbghUŸ njit¥gL« K¡»akhd cŸbsÇ bgh¿Æ‹
ghf§fŸ:
i. tzÇ¤ j©L (Crank Shaft) k‰W« tzÇ¤ j©o‹ jh§»fŸ

(Crank Shaft Bearing)
ii. be«òUŸ j©L (Cam Shaft) k‰W« be«òUŸ j©o‹ jh§»fŸ

(Cam Shaft Bearing)
iii. ïiz¡F« j©L (Connecting Rod)
iv. cªJ j©L Kid (Piston Pin)
v. cªJ j©L  tisa« (Piston Ring)
vi. cUis Rt® (Cylinder Wall)

4.4 caÉL«KiwfË‹ tif¥ghL
cŸbsÇ bgh¿Æ‹ caÉL« KiwfŸ Ñœf©lthW

tifgL¤j¥g£LŸsJ
i. <u¢nr®k caÉlš (Wet Sump Lubrication)
ii. cy®nr®k caÉlš (Dry Sump Lubrication)
iii. Ú®k _£l caÉlš (Mist Lubrication)

4.4.1 <u¢nr®k caÉlš (Wet Sump Lubrication)
ïâš  bj¿¥ò caî (Splash Lubrication) k‰W« KG mG¤j caî

(Full Pressure Lubrication) vd ïU c£ãÇî ifahs¥gL»wJ.

bj¿¥ò caî (Splash Lubrication)

gl« 4.1. bj¿¥ò caî Kiw

ïªj caî Kiw á¿a eh‹F å¢R Ãiy¥ bgh¿Æš (Small Four
Stroke Stationary Engine) bgÇJ« ga‹gL¤j¥gL»wJ. gl« 4.1.š
fh£oíŸsgo, ï«KiwÆš tzÇ ciwÆ‹ (Crank Case)

50

4.3.3 caîbghUŸ njit¥gL« K¡»akhd cŸbsÇ bgh¿Æ‹
ghf§fŸ:
i. tzÇ¤ j©L (Crank Shaft) k‰W« tzÇ¤ j©o‹ jh§»fŸ

(Crank Shaft Bearing)
ii. be«òUŸ j©L (Cam Shaft) k‰W« be«òUŸ j©o‹ jh§»fŸ

(Cam Shaft Bearing)
iii. ïiz¡F« j©L (Connecting Rod)
iv. cªJ j©L Kid (Piston Pin)
v. cªJ j©L  tisa« (Piston Ring)
vi. cUis Rt® (Cylinder Wall)

4.4 caÉL«KiwfË‹ tif¥ghL
cŸbsÇ bgh¿Æ‹ caÉL« KiwfŸ Ñœf©lthW

tifgL¤j¥g£LŸsJ
i. <u¢nr®k caÉlš (Wet Sump Lubrication)
ii. cy®nr®k caÉlš (Dry Sump Lubrication)
iii. Ú®k _£l caÉlš (Mist Lubrication)

4.4.1 <u¢nr®k caÉlš (Wet Sump Lubrication)
ïâš  bj¿¥ò caî (Splash Lubrication) k‰W« KG mG¤j caî

(Full Pressure Lubrication) vd ïU c£ãÇî ifahs¥gL»wJ.

bj¿¥ò caî (Splash Lubrication)

gl« 4.1. bj¿¥ò caî Kiw

ïªj caî Kiw á¿a eh‹F å¢R Ãiy¥ bgh¿Æš (Small Four
Stroke Stationary Engine) bgÇJ« ga‹gL¤j¥gL»wJ. gl« 4.1.š
fh£oíŸsgo, ï«KiwÆš tzÇ ciwÆ‹ (Crank Case)



51

mo¥gFâÆYŸs bjh£oÆš (Sump) caî¥ bghUŸ nrÄ¡f¥g£LŸsJ.
Filî¡ fUÉ (Scoop) mšyJ ö®thÇ (Dipper) ïiz¡F« j©o‹
Ñœ¥gFâÆš bghU¤j¥g£LŸsJ.

tzÇ¤ j©o‹ x›bthU R‰¿Y« caî¥bghUËš _œ»
Filî¡fUÉ btËtU«nghJ v©bzia nkš neh¡» ájwo¡F«.
áj¿a v©bzŒ cªJj©L Kid, cªJj©L tisa§fŸ,
ïiz¡F« j©L, cUis¢Rt®, be«òUŸ j©o‹ jh§»fŸ
Kjyhdt‰¿‹ cuhŒit Ú¡F»‹wJ. áj¿a v©bzŒ ã‹ò v©bzŒ
FÊit (Oil trough) tªjil»wJ, v©bzŒ ïiw¥ã‹ _ykhf
v©bzÆ‹ msî, FÊÉš Óuhf ngz¥gL»wJ.

e‹ikfŸ
(i) vËa totik¥ò
(ii) Fiwªj Éiy

FiwfŸ
(i) bgh¿Æ‹ btË¥òwkhf cŸs ghf§fŸ caî Kiw¡F c£gL¤j

gLtâšiy
(ii) bgÇa bgh¿fS¡F ïªj Kiw cfªjjšy.

KG mG¤j caî (Full Pressure Lubrication)
ïªj KiwÆš, caî bghUshdJ jÅahf xU bjh£oÆš (Oil Pan)

nrÄ¡f¥gL»wJ. v©bzŒ ïiw¥ã (Oil pump) caî¥bghUËš
K‰¿Ykhf _œ»íŸsJ. to¥ò ClfkhdJ (Strainer) caî¥bghUËš
cŸs mR¤j§fis v©bzŒ ïiw¥ã¡F brštij jL¤J ÉL»wJ.
v©bzŒ ïiw¥ã caî¥bghUis mâf mG¤j¤âš (1.5 - 4 bar) btË¤
jŸS»wJ. K¡»a khl¤ij (Main Gallery) tªjilí« caî¥bghUŸ
ã‹ò tzÇ¤j©o‹ jh§»fis br‹wilí« tzÇ filahÂÆš
(crank pin) cŸs áWJis tÊahf ïiz¡F« j©o‰F caîbghUŸ
br‹wil»wJ.

gl« 4.2. KG mG¤j caî Kiw

51

mo¥gFâÆYŸs bjh£oÆš (Sump) caî¥ bghUŸ nrÄ¡f¥g£LŸsJ.
Filî¡ fUÉ (Scoop) mšyJ ö®thÇ (Dipper) ïiz¡F« j©o‹
Ñœ¥gFâÆš bghU¤j¥g£LŸsJ.

tzÇ¤ j©o‹ x›bthU R‰¿Y« caî¥bghUËš _œ»
Filî¡fUÉ btËtU«nghJ v©bzia nkš neh¡» ájwo¡F«.
áj¿a v©bzŒ cªJj©L Kid, cªJj©L tisa§fŸ,
ïiz¡F« j©L, cUis¢Rt®, be«òUŸ j©o‹ jh§»fŸ
Kjyhdt‰¿‹ cuhŒit Ú¡F»‹wJ. áj¿a v©bzŒ ã‹ò v©bzŒ
FÊit (Oil trough) tªjil»wJ, v©bzŒ ïiw¥ã‹ _ykhf
v©bzÆ‹ msî, FÊÉš Óuhf ngz¥gL»wJ.

e‹ikfŸ
(i) vËa totik¥ò
(ii) Fiwªj Éiy

FiwfŸ
(i) bgh¿Æ‹ btË¥òwkhf cŸs ghf§fŸ caî Kiw¡F c£gL¤j

gLtâšiy
(ii) bgÇa bgh¿fS¡F ïªj Kiw cfªjjšy.

KG mG¤j caî (Full Pressure Lubrication)
ïªj KiwÆš, caî bghUshdJ jÅahf xU bjh£oÆš (Oil Pan)

nrÄ¡f¥gL»wJ. v©bzŒ ïiw¥ã (Oil pump) caî¥bghUËš
K‰¿Ykhf _œ»íŸsJ. to¥ò ClfkhdJ (Strainer) caî¥bghUËš
cŸs mR¤j§fis v©bzŒ ïiw¥ã¡F brštij jL¤J ÉL»wJ.
v©bzŒ ïiw¥ã caî¥bghUis mâf mG¤j¤âš (1.5 - 4 bar) btË¤
jŸS»wJ. K¡»a khl¤ij (Main Gallery) tªjilí« caî¥bghUŸ
ã‹ò tzÇ¤j©o‹ jh§»fis br‹wilí« tzÇ filahÂÆš
(crank pin) cŸs áWJis tÊahf ïiz¡F« j©o‰F caîbghUŸ
br‹wil»wJ.

gl« 4.2. KG mG¤j caî Kiw

51

mo¥gFâÆYŸs bjh£oÆš (Sump) caî¥ bghUŸ nrÄ¡f¥g£LŸsJ.
Filî¡ fUÉ (Scoop) mšyJ ö®thÇ (Dipper) ïiz¡F« j©o‹
Ñœ¥gFâÆš bghU¤j¥g£LŸsJ.

tzÇ¤ j©o‹ x›bthU R‰¿Y« caî¥bghUËš _œ»
Filî¡fUÉ btËtU«nghJ v©bzia nkš neh¡» ájwo¡F«.
áj¿a v©bzŒ cªJj©L Kid, cªJj©L tisa§fŸ,
ïiz¡F« j©L, cUis¢Rt®, be«òUŸ j©o‹ jh§»fŸ
Kjyhdt‰¿‹ cuhŒit Ú¡F»‹wJ. áj¿a v©bzŒ ã‹ò v©bzŒ
FÊit (Oil trough) tªjil»wJ, v©bzŒ ïiw¥ã‹ _ykhf
v©bzÆ‹ msî, FÊÉš Óuhf ngz¥gL»wJ.

e‹ikfŸ
(i) vËa totik¥ò
(ii) Fiwªj Éiy

FiwfŸ
(i) bgh¿Æ‹ btË¥òwkhf cŸs ghf§fŸ caî Kiw¡F c£gL¤j

gLtâšiy
(ii) bgÇa bgh¿fS¡F ïªj Kiw cfªjjšy.

KG mG¤j caî (Full Pressure Lubrication)
ïªj KiwÆš, caî bghUshdJ jÅahf xU bjh£oÆš (Oil Pan)

nrÄ¡f¥gL»wJ. v©bzŒ ïiw¥ã (Oil pump) caî¥bghUËš
K‰¿Ykhf _œ»íŸsJ. to¥ò ClfkhdJ (Strainer) caî¥bghUËš
cŸs mR¤j§fis v©bzŒ ïiw¥ã¡F brštij jL¤J ÉL»wJ.
v©bzŒ ïiw¥ã caî¥bghUis mâf mG¤j¤âš (1.5 - 4 bar) btË¤
jŸS»wJ. K¡»a khl¤ij (Main Gallery) tªjilí« caî¥bghUŸ
ã‹ò tzÇ¤j©o‹ jh§»fis br‹wilí« tzÇ filahÂÆš
(crank pin) cŸs áWJis tÊahf ïiz¡F« j©o‰F caîbghUŸ
br‹wil»wJ.

gl« 4.2. KG mG¤j caî Kiw



52

ïiz¡F« j©oš cŸs áWJis tÊahf cªJj©L Kid¡F
caî¥bghUŸ br‹wil»wJ.

ã‹ò caî¥bghUŸ k‰w ghf§fshd cªJ j©L tisa§fŸ
cUis¢ Rt® ngh‹wt‰iw tªjiltjhš cuhŒî Fiw¡f¥gL»wJ.
K¡»a khl¤âÈUªJ neukik g‰r¡fu§fŸ (Timing gears), be«òUŸ
j©L ngh‹w ghf§fS¡F FHhŒfŸ tÊahf caî¥bghUŸ brš»wJ.
v©bzŒ mG¤jkhÅ (oil indicator) v©bzŒ mG¤j¤ij
f©fhÂ¥gj‰fhf canahf¥gL¤j¥gL»wJ.

e‹ikfŸ
(i) bgh¿Æ‹ mid¤J cuhí« ghf§fË‹ cuhŒit Fiw¡f

Ko»wJ.
(ii) mâf mG¤j jh§»fŸ (High Pressure Bearing) k‰W« mâf njŒ¥ò

ntf¤âY« (High Rubbing Speed) ïJ áw¥ghf ntiy brŒ»wJ.

FiwfŸ
(i) fodkhd totik¥ò
(ii) mâf Éiy

4.4.2 cy®nr®k  caÉlš (Dry Sump Lubrication)
ï«KiwÆš FÊÉš (Sump) cŸs caî¥bghUŸ jÅahf cŸs

xU nrÄ¥ò bjhlo¡F v©bzŒ ïiw¥ã tÊahf fl¤j¥gL»wJ.
nrÄ¥ò bjh£o¡F tUtj‰F K‹ò caî¥bghUŸ to¥ò Clf« (strainer)
k‰W« tof£o (filter) ngh‹wit tÊahf brY¤j¥gL»wJ. ïjdhš khR
Ú¡f¥g£l  caî¥ bghUŸ bgh¿fË‹ ghf¤â‰F v›Éj ãu¢rid ï‹¿
mD¥g¥gL»wJ.

gl« 4.3 cy®nr®k caÉlš Kiw
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nrÄ¥ò bjh£oÆÈUªJ caî¥bghUshdJ, v©bzŒ
FË®É¥gh‹ tÊahf (oil cooler) bgh¿ fyD¡F (engine cylinder)
v©bzŒ ïiw¥ãÆ‹ cjÉnahL mD¥g¥gL»wJ. ï«KiwÆš
caî¥bghUŸ 3 bar mG¤j¤âÈUªJ ïUªJ 8 bar mG¤j¤â‰F
ca®¤j¥gL»wJ.
e‹ikfŸ

(i) Fiwthd caî¥bghUŸ nghJkhdJ
(ii) nrÄ¥ò  bjh£o  ïU¥gjhš, caî¥bghUË‹ bfhŸisit¡

T£l Koí«.
FiwfŸ

(i) mâf Éiy
(ii) mâf vil bfh©lJ

4.4.3 Ú®k_£l caÉlš (Mist Lubrication)
ï¤jifa KiwahdJ ïU r¡fu thfd§fËš (Motor Cycle,

Scooter), ga‹gL»wJ. v©bzŒ FÊî  k‰W« v©bzŒ ïiw¥ã
M»ait ï›tik¥ãš »ilahJ. caî¥bghUŸ, ghiw v©bzíl‹
(Petrol) rÇahd É»j¤âš neuoahf fy¡f¥gL»wJ. ïªj fyit
bjh£oÆš (Tank) nrÄ¡f¥gL»wJ. ïaªâu« mšyJ bgh¿ (Engine)
ïa§F«nghJ ghiw v©bzŒ MÉah»ÉL«. caî¥bghUŸ
JfŸfshdJ jh§»fŸ, ïiz¡F« j©L, cªJj©L Kid,
cªJj©L tisa§fŸ, cUis¢ Rt® ngh‹w bgh¿ ghf§fis caî
(Lubricate) brŒ»‹wd.

e‹ikfŸ
(i) Äf vËa mik¥ò.
(ii) v©bzŒ FÊî k‰W« v©bzŒ ïiw¥ã ïšyhjjhš ïJ Äf¡

Fiwªj ÉiyíilaJ.

FiwfŸ
(i) á¿a uf ïUå¢R¢ RH‰á bgh¿fS¡F (Two Stroke Cycle Engine)

k£Lnk V‰wJ.
(ii) v©bzŒ gaÜ£lsî (Oil Consumption) mâf«.

4.5 FË®É¥ò KiwfŸ (Cooling Systems)
FË®É¤jÈ‹ F¿¡nfhŸ:

cŸbsÇ bgh¿Æš (Internal Combustion Engine) vÇjš bt¥g
msthdJ Rkh® 1500 C tiu caU«. vÇí«nghJ btË¥g£l bt¥g¤âš
30% to 40% tiu k£Lnk ntiyahf (Work) kh‰w¥gL»wJ. ÛâíŸs
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bt¥g« vÇí« gFâia¢ R‰¿íŸs fyÅ‹ Rt®, fy‹ Kf¥ò (Cylinder
Head), jL¡»jœfŸ (Valve) M»at‰W¡F fl¤jgLtjhš mit
Äifbt¥g¤â‰F (Overheat) M£gL¤j¥gL»‹wd. ï¤jifa Ãfœthš
Ñœ¡f©l Ôa ÉisîfŸ V‰gL»‹wd.

(i) caî¥bghUŸ vÇªJ cuhí« ghf§fŸ mâfkhf
njŒtil»‹wd.

(ii) jL¡»jœfŸ k‰W« jL¡»jœ ïU¡iffŸ vÇªJ ÔŒ»‹wd.
(iii) cªJj©L ÉÇªJ nrjkil»wJ.
(iv) K‹ vÇô£lš (Pre ignition) V‰gL»wJ.
(v) ïo¥ò (Knocking) V‰gL»wJ.
(vi) bfhŸssî¤ âw‹ (Volumetric Efficiency) Fiw»wJ.
(vii) bgh¿Æ‹ ïju ghf§fŸ Äifbt¥g¤â‰¡F Msh»‹wd.

ï¤jifa ÔaÉisîfis jÉ®¡f bgh¿ Äifbt¥g« Mfhkš
FË®É¡f¥glnt©L«.

FË®É¥ò KiwfË‹ tiffŸ
(i) ÚÇdhš FË®É¡F« Kiw
(ii) fh‰¿dhš FË®É¡F« Kiw

4.5.1 ÚÇdhš FË®É¡F« Kiw (Water Cooling System)

ï«KiwÆš fy‹ k‰W« fyÅ‹ Kf¥ãš cŸ Ú® ïiw¥ãÆ‹
(Water Pump) Ú®¥ghijfŸ (Water Jacket) tÊahf bjhl®¢áahf Ú®
brY¤j¥gL»wJ. bgh¿Æ‹ bt¥g¤ij <®¤jã‹ beËFHhŒ (Hose Pipe)
tÊahf cªJt©o¥bgh¿Æ‹ bt¥gh‰W« mikÉ‹ (Radiator) nkš
bjh£o¡F Ú® brš»wJ. Nlhd Ú® m§»UªJ bt¥gh‰W« mikî
FHhŒfŸ tÊahf ÑÊw§F«. mnj neu¤âš bt¥gh‰W« mikî
FHhŒfË‹ btË¥òw¥gu¥ãš gL«go tËk©ly¡ fh‰W Éá¿ahš
(Fan) cŸËG¡f¥gL»wJ. ÚÇ‹ bt¥g¤ij¡ fh‰W <®¡»wJ.
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55

gl«4.4 ÚÇdhš FË®É¡F« Kiw

e‹ikfŸ
(i) FË®É¥ò  âw‹ mâf«
(ii) Óuhd FË®É¥ò Kiw bgwKoí«
(iii) r¥j¤ij Ú® <®¥gjhš ïiu¢rš Fiwî
(iv) bt¥gÃiyia f£L¥g¤JtJ vËJ
(v) bfhŸssî¤ âw‹ mâf«
(vi) vÇbghUŸ Ef®åj« (Specific fuel consumption) Fiwî.

FiwfŸ
(i) bt¥gh‰W« mikî, Ú® ghijfŸ k‰W« Ú® ïiw¥ã cŸsjhš

ïj‹ bkh¤j vil Äf mâf«
(ii) fodkhd totik¥ò
(iii) FË® j£gbt¥g ÃiyÆš Ú® ciwayh«
(iv) Ú® fáî v‰glyh«
(v) Éiy mâf«

ga‹
á‰ù®ªJ (car), ngUªJfŸ k‰W« fduf thfd§fËš

ga‹gL¤j¥gL»wJ.

4.5.2 fh‰¿dhš FË®É¡F« Kiw (Air Cooling System)
ï«KiwÆš, bgh¿ fyÅ‹ ÛJ fh‰W bjhl®¢áahf g£L

brš»wJ. bgh¿Æ‹ bt¥g¤ij fh‰W »u»¤J¢ brštjhš bgh¿ahdJ
FË®ªJÉL»wJ.
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gl« 4.5. fy‹ Kf¥ò FË®É¥ò Ú£LW¥ò

fy‹ k‰W« cUis Kf¥ã‹ btË¥òw¥gu¥ò FË®É¥ò
Ú£LW¥òfŸ (Cooling Fins) mik¡f¥g£LŸsd (gl« 4.12). ïj‹ ÛJ
tË¡fh‰W gLtjhY«, bjhLgu¥gsî (Surface Area) mâfkhf
ïU¥gjhY« áwªj FË®É¥ò eilbtW»wJ. nkY« ï«KiwÆš
FË®É¥ò j‹ikahdJ Ñœ¡f©l fhuÂfis¢ rh®ªJŸsJ.

(i) Ú£LW¥òfË‹ (Fins) gu¥gsî
(ii) fh‰¿‹ ghí åj«
(iii) bgh¿Æ‹ bt¥gÃiy
(iv) fy‹ k‰W« fy‹ Kf¥òfË‹ bt¥g« fl¤J« j‹ik.

e‹ikfŸ
(i) bt¥gh‰W« mikî, Ú®¥ghijfŸ, Ú® ïiw¥ã M»ait

ïšyhjjhš ïj‹ x£L bkh¤j vil Fiwî
(ii) vËa totik¥ò
(iii) vËa  guhkÇ¥ò
(iv) fh‰W ciwtâšiy
(v) fh‰W fátâšiy
(vi) Fiwªj Éiy

FiwfŸ
(i) FË®É¥ò âw‹ Fiwî
(ii) FË®É¡F« Kiw Óuhf ïU¡fhJ
(iii) mâf ïiu¢rš V‰gL«
(iv) bt¥g Ãiyia f£L¥gL¤JtJ fod«
(v) bfhŸssî¤ âw‹ Fiwî

ga‹
ïUr¡fu thfd§fËY«, Mfha Ékhd§fËY« ga‹gL»wJ.
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4.6 cŸbsÇ bgh¿Æ‹ brŒâw‹ (Performance of  IC Engine)
cŸbsÇ bgh¿¡F mË¡f¥g£l bt¥g¤ijí« mjdhš eilbg‰w

âwidí« mo¥gilahf¡ bfh©L mªj bgh¿Æ‹ brašghL
m¿a¥gL»wJ.

bt›ntW cŸbsÇ bgh¿Æ‹ brašghLfË‹ x¥ÕL Ñœ¡f©l
m«r§fË‹ mo¥gilÆš brŒa¥gL»wJ.

(i) R£oa âw‹ (Indicated Power)
(ii) jil âw‹ (Brake Power)
(iii) vªâu gaDâw‹ (Mechanical Efficiency)
(iv) bt¥g brašâw‹ (Thermal Efficiency)
(v) bfhŸssî¤ âw‹ (Volumetric Efficiency)
(vi) ruhrÇ gaDW mG¤j« (Mean Effective Pressure)
(vii) vÇbghUŸ Ef®åj« (Specific Fuel Consumption)

4.6.1 bgh¿ia nrhjidÆLjš (Engine Testing)
cŸbsÇ bgh¿Æ‹ brašgh£oid kâ¥ÕL brŒí« fhuÂfis

(Performance parameter) f©l¿a, Ñœf©l nrhjidfŸ
brŒa¥gL»‹wd.

(i) R£oa ruhrÇ gaDW mG¤j« (Indicated Mean Effective    Pressure)
(ii) R£oa âw‹
(iii) jilâw‹
(iv) vÇbghUŸ gaÜ£lsî (Fuel Consumption)
(v) fh‰W gaÜ£lsî (Air Consumption)
(vi) FË®É¥ò Ú® ( Cooling Water) bfh©L bršY« bt¥g«
(vii) gš fy‹fŸ (Multi cylinder) cŸs bgh¿Æ‹ brašâw‹

mid¤J« msÉl¥ gL»‹wd

R£oa ruhrÇ gaDW mG¤j« (IMEP)
xU RH‰á KGtj‰F« bgh¿ÆDŸs cªJj©o‹ ÛJ brašgL«

ruhrÇ mG¤jnk, R£oa ruhrÇ gaDW mG¤j« vd¥gL«
IMEP = BMEP + FMEP
BMEP - jil ruhrÇ gaDW mG¤j« (Break mean effective pressure)
FMEP - cuhŒî ruhrÇ gaDW mG¤j« (Friction mean effective
pressure)

R£oa âw‹ (IP)
10. ,

6
n IMEP LAN kI P kW  

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bgh¿Æ‹ fyÅš thí¡fshš cªJj©o‹ ÛJ brY¤j¥gL« âw‹,
R£oa âw‹ v‹gjhF«.

n - cUisÆ‹ v©Â¡if(Number of cylinders)
IMEP - R£oa ruhrÇ gaDW mG¤j«, bar
L – å¢R Ús« (stroke length),m
A – cªJj©o‹ gu¥gsî (Area of piston), m2

1
2

k  (eh‹F å¢R bgh¿fS¡F) = 1 (ïU å¢R bgh¿fS¡F)

jil âw‹ (BP)
bgh¿Æ‹ tzÇ¤ j©oš »il¡fbgW« âwnd, jil¤âw‹

vd¥gL»wJ. B.P ‹ kâ¥ò I.P I¡ fh£oY« Fiwthfnt ïU¡F«.
2. . ,

60 1000
NTB P kW




T- âU¡f« (Torque), N-m
N - ntf« (Speed) r.p.m

I.P ¡F« B.P ¡F« cŸs ntWghL cuhŒî âw‹ (Friction Power)
vd¥gL»wJ.

F.P = I.P - B.P
ïJ ïiw¥ãÆš V‰gL« ïH¥òfshY« jh§»fËš V‰gL« ïH¥òfshY«
c©lh»wJ. B.P ¡F« I.P ¡F« ïilna cŸs É»j« vªâu gaDW
braš âw‹ vd¥gL»wJ

. 100
.mech

B P
I P

  

vÇbghUŸ gaÜ£lsî (SFC)
SFC vd¥gL« fhuÂ bgh¿fis x¥ÕL brŒa Äfî« ga‹gL»wJ.

fmSFC = , /
B.P

kg kW hr


fm - vÇbghUŸ Ef® msî  kg
hr

jil ruhrÇ gaDW mG¤j« (BMEP)
BMEP v‹gJ IMEP I x¤jJ, Mdhš ïJ jil¤âwid bghW¤J
khWgL«.

mechBMEP IMEP 

bt¥g braš âw‹  .I thermal

(a) R£oa bt¥g brašâw‹  .I thermal

I.P. k‰W« vÇbghUËÈUªJ btË¥gL« bt¥gâwD¡F ïilnaíŸs

É»j«  .I thermal vd¥gL«.  .
. , %

.f
I thermal

I P
m C V

 

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C.V- bt¥gkâ¥ò (calorific value), kJ / kg

(b) jil bt¥g brašâw‹  .B thermal
B.P k‰W« vÇbghUËÈUªJ btË¥gL« bt¥gâwD¡F ïilnaíŸs
É»j« jil bt¥g brašâw‹ vd¥gL«.

.
. , %

.B thermal
f

B P
m C V

 


bfhŸssî brašâw‹  vol

= ( . . ) , %a
vol

s

Vat N T P
V

 
vÇbghUË‹ Ãfœ gUk‹

å¢R gUk‹

aV - (Actual volume) cŸsgoahd bfhŸssî

sV - (Stroke volume) å¢R bfhŸssî

4.7 bt¥g¢rkÃiy fz¡ÑL (Heat balance sheet)
ï¡fz¡Ñ£o‹ mo¥gilÆš xU cŸbsÇ bgh¿Æ‹ braš

âwid m¿ªJ bfhŸs Koí«.
bgh¿¡F mË¡f¥g£l bt¥g M‰wiyí« mJ brytÊªj tÊfŸ

g‰¿a fz¡ÑLfisí« m¿ªJbfhŸs ï¤jifa Kiw cjî»wJ. xU
kÂ mšyJ ÃÄl« mšyJ beho fhy mo¥gilÆš bt¥g¢rk Ãiy
Kiw fz¡»l¥gL»wJ.

vªj xU bgh¿í« khwh gSÉš xL«nghJ ï¤jifa fz¡»Ljš
brŒa Koí«. ïªj fz¡»Ljš Kiw¡F Ñœ¡f©l fhuÂfis
F¿¥bgL¤J bfhŸs nt©L«.
 cgnah»¤j vÇbghUË‹ msî, mªj neu¤âš
 vÇbghUË‹ bt¥gkâ¥ò
 FË® ÚÇ‹ cŸtÊ k‰W« btËtÊ bt¥gÃiy (Inlet & Outlet

temperature)
 btË¥ngh¡F tËk¤â‹ vil
 I.P. k‰W« B.P.

bt¥g rkÃiy fz¡ÑLfËš tU« gšntW bt¥g msîfŸ Ñœ¡f©l
gl¤âš fh©ã¡f¥g£LŸsd.
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gl« 4.6. cŸbsÇ bgh¿Æ‹ bt¥g¢ rkÃiy

ã‹tU« bt¥g¢ rkÃiy fz¡ÑL xU kÂ neu mo¥gilÆš
cUth¡f¥g£lJ.

bt¥g tuî (Heat input)
bgh¿ÆDŸ vÇbghUis vÇ¥gjhš btË¥gL« bt¥g M‰wš, tuî

v‹gjhf vL¤J bfhŸs¥gL»wJ. vÇ bghUËÈUªJ btË¥gL« bt¥g«

 . ,f
kJm C V hr 

bt¥g tuit 100% vd vL¡f nt©L«.

bt¥g¢ bryîfŸ (Heat Outputs)
gaDŸs bryî:

bryî 1. BP ¡F <lhd bt¥g« = 3600, kJBP hr

rjåj« = 100
bryî (1)

tuî

gad‰w bryîfŸ:

bryî 2. FË® Ú® bfh©L bršY« bt¥g«  2 1 ,
w

w p
kJm C t t
hr

  


ïâš wm - FË® ÚÇ‹ Ãiw / hr

wpC -FË® ÚÇ‹ j‹bt¥g« (cooling water specific heat),kJ/kg K

1t -FË® ÚÇ‹ bjhl¡f bt¥gÃiy  C

2t -FË® ÚÇ‹ ïWâ bt¥gÃiy  C

rjåj« = 100
bryî (2)

tuî

bryî 3. btË¥ngh¡F tËk« bfh©L bršY« bt¥g«

  ,g pg g a
kJm C t t
hr

   
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ïâš gm -btË¥ngh¡F tËk¤â‹ Ãiy / hr

pgC - btË¥ngh¡F tËk¤â‹ j‹bt¥g«, kJ / kg K

gt - btË¥ngh¡F tËk¤â‹ bt¥g Ãiy  C

at - NHš bt¥gÃiy  C

rjåj« = 100
bryî (3)

tuî

bryî 4. fz¡»l ïayhj bt¥g ïH¥ò
ïJ bt¥g¢ ryd¤jhY«, bt¥g fâ®å¢rhY« bgh¿iaÉ£L

btËnaW»wJ. ïjid msÉl ïayhJ. fz¡»l ïayhj bt¥g
ïH¥ã‹ rjåj« = tuî rjåj« - [bryîfË‹ rjåj§fË‹ T£L¤
bjhif]

bt¥g¢ rkÃiyjhŸ (xU kÂ neu mo¥gilÆš)

bt¥g tuî (I) % bt¥g¢ bryîfŸ (O) O% = × 100
I

vÇbghUËÈUªJ
btË¥gL« bt¥g«

100 1. BP ¡F <lhd
bt¥g«

2. FË®Ú® bfh©L
bršY« bt¥g«

3. btË¥ngh¡F
tËk« bfh©L
bršY« bt¥g«

4. fz¡»l ïayhj
bt¥g ïH¥ò

1 100O
I
 

2 100O
I
 

3 100O
I
 

 4 1 2 3100O O O O   

bkh¤j« 100 = 100 %

khâÇ Édh:

Ñœf©l KoîfŸ xU eh‹F fy‹fŸ bfh©l eh‹F å¢R bgh¿
nrhjid¡F c£gL¤jg£lnghJ »il¤jit.

vÇbghUŸ msî = 0.2 kg / min
vÇbghUË‹ bt¥g kâ¥ò= 41.9 MJ / kg
fyÅ‹ É£l« = 100 mm
å¢R Ús« = 115 mm
ntf« = 1650 rpm
jilíUis (Brake drum) Ûjhd Ãfughu msit
(Net load) = 390 N
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jilíUisÆ‹ gÇâ (Circumference) = 3.3 m
vªâu gaDUâw‹ = 80%
f©Lão (i) jil bt¥g brašâw‹ (ii) R£oa bt¥g brašâw‹
(iii) R£oa ruhrÇ gaDW mG¤j« (iv) jil ruhrÇ gaDW mG¤j«

bfhL¡f¥g£l Étu§fŸ:
fyÅ‹ v©Â¡if, k=4
fyÅ‹ É£l«, D=0.1 m

~ fyÅ‹ gu¥ò  22 0.1
4 4

D 
 

= 3 27.8539 10 m
å¢R Ús« = 0.115 m

ntf« =1650 rpm mšyJ 1650 27.5
60

rps

vÇbghUŸ msî, 0.2min
fm kg
 mšyJ12 kg

hr
bt¥g kâ¥ò , . 41.9 MJC V kg

Ãfu ghu msit, 0.39eW kN

jilíUisÆ‹ gÇâ , c =3.3 m
b2 Rc   jilíUisÆ‹ Mu«,

0.5247
2b
cR m


  

80%mech 

Ô®î:
âU¤j«, 0.39 0.5247 0.2048e bT W R kN m     

. . 2 2 27.5 0.2048 35.4B P NT kW     

6

. . 3600 35.4 3600 1000,
/ 12 41.9 10b thermal

f f

B P B P
m CV m hr CV


  

  
    

= 25.35 %
. ..

.mech
mech

B P B PI P
I P




   
 


35.4 44.25
0.8

kw 

, 6

. 44.25 3600 1000 31.7%
12 41.9 10I thermal

f

I P
m CV


 

  
  

. 6
10

I PIMEP
n LANK



 

344.25 6 10 2
4 0.115 7.8539 1650 10

  

   
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8.90 bar
7.12mechBMEP IMEP bar  

4.8 btË¥ngh¡F tËk gF¥ghŒî

M®br£ gF¥òkhÅ (Orsat Analyser)
cy® btËngh¡F tËk¤âš cŸs CO2, CO k‰W« O2 bfhŸssî

rjåj§fis f©Lão¡f M®br£ cgfuz« cjî»wJ.
M®br£ cgfuz« gl¤âš fh©ã¡f¥g£LŸsJ. ïªj

cgfuz¤âš FLit A Æš NAOH fiurš cŸsJ. ï¡fiurš CO2 I
<®¡F«. FLit B Æš ignuhfhÈ¡ mÄy¡ fiurš cŸsJ. ï¡fiurš
O2 I <®¡F«.

FLit C Æš jhÄu FnshiuL k‰W« iA£nuh FnshÇ¡ mÄy«
fyªj fiurš cŸsJ. ï¡fiurš CO it <®¡F«. _‹W FLitfËY«
Kiwna a,b,c vd _‹W jL¡»jœfŸ (Valve) cŸsd. ïij¤jÉu
ãujhd jL¡»jœ d, x‹W« gl¤âš cŸsJ. (gl« 4.6) btË¥ngh¡F
tËk« cŸns tUtj‰F« btËna brštj‰F« jL¡»jœ
d ga‹gL»wJ. mså£L c¿ŠR¡FHhÆ‹ (Burette) ÑœgFâ
beËFHhia (Hose Pipe) bfh©L k£l¡F¥ãíl‹ (Levelling bottle)
ïiz¡f¥g£L cŸsJ. ï¡F¥ãia nkyhf mšyJ ÑHhf ef®¤â
btË¥ngh¡F tËk¤â‹ ÛJ mG¤j¤ijnah mšyJ c¿ŠRjš
(Suction) Éisitnah V‰gL¤jyh«.
brŒKiw:

k£l¡F¥ãia ÑnH ef®¤â mså£L c¿ŠR FHhÆ‹ cŸns
btË¥ngh¡F tËk« c¿Šr¥gL»wJ (cjhuzkhf 100 cm3 tËk«
cŸËG¡f¥gL»wJ)

gl« 4.7. M®br£ cgfuz«
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ï¥bghGJ jL¡»jœ – a k£L« âw¡f¥gL»wJ.  ïjdhš FLit A -Æš
cŸs fiurš btË¥ngh¡F tËk¤âš cŸs CO2 ia <®¡»wJ.
ïjdhš  mså£L c¿ŠRFHhÆš Ú® k£l« caU»wJ. Ú® k£l« ca®tJ
Ã‹wîl‹, jL¡»jœ a _l¥gL»wJ.  k£l¡F¥ãia nkny ca®¤Jtj‹
_ykhf Ú®k£lkhdJ k£l¡F¥ãÆY« mså£L c¿ŠR FHhÆY«
rkkhf cŸsthW cWâbrŒa¥gL»wJ.  btË¥ngh¡F tËk¤â‹
bfhŸssÉš cŸs É¤âahr« F¿¡f¥gL»wJ.  ïJnt 2CO ‹
rjåjkhF«.

nknyíŸs brŒKiw nghynt Û©L« brŒJ 2O k‰W« CO
thí¡fË‹ rjåj§fS« msÉl¥gL»‹wd. Ûâ cŸsJ ie£u#dhF«.
ie£u#‹ bfhŸssî rjåj« = 100 - [ 2, 2,CO CO O ‹ bfhŸssî

rjåj§fË‹ T£L¤bjhif)

4.9 khR¡ f£L¥ghL ÉâfŸ ( )Control of Pollution
vÇbghUŸ vÇtjhš c©lhF« thí¡fshš V‰gL« fh‰W

khRgh£il¡ Fiw¡f Ñœ¡f©l elto¡iffŸ nk‰bfhŸs¥gL»‹wd.

(i) fªjf« k‰W« rh«gš msî Fiwthf cŸs ca®ªj ju
Ãy¡fÇia ga‹gL¤jî«

(ii) fhßa« Ú¡f¥g£l ghiw v©bzia thfd§fËš
ga‹gL¤jî«

(iii) KGikahd vÇjš (Complete combustion Process)
Ãiwntw, mâf fh‰iw tH§»Ljš mtáa«. ïjdhš
CO vÇªJ 2CO  thf kh¿ÉL»wJ.

(iv) mdšÄ‹ Ãiya§fËš caukhd òifngh¡» (Chimney)
FHhia ga‹gL¤j nt©L«.

(v) khR f£L¥gh£L¡ fUÉia (Emission Controller)
thfd§fËš bghU¤Jjš Äf mtáa«.

(vi) mdš Ä‹ Ãiya§fËš RH‰ ghŒk¥ãÇ¥ãia (Cyclone
Separator) ga‹gL¤â btË¥ngh¡F tËk¤âš cŸs
gw¡F« rh«gš Ú¡f¥gl nt©L«.

(vii) mdš Ä‹ Ãiya§fËš <u J¥òuth¡»ia¥ (Wet
Scrubber) ga‹gL¤â btË¥ngh¡F tËk¤âš cŸs 2SO
k‰W« 2H S Ú¡f¥gL»‹wd.

(viii) bfhâfyÅš (Boiler) ghŒk mL¡F vÇKiwÆš (Fluidized
Bed Combustion) vÇbghUŸ vÇ¡f¥g£L xNO k‰W« 2SO
msîfŸ Fiw¡f¥gL»‹wd.
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gFâ - V

tËk¢ RHÈ (Gas Turbine)

5.1 K‹Diu

tËk¢ rHÈ v‹gJ cauG¤j fh‰iwí« vÇbghUisí« nr®¤J
vÇ¤J, mâš cUthF« Nlhd tËk§fis ÉÇtila brŒtâ‹ _y«
Ä‹dh‰wiy c‰g¤â brŒa cjî« xU RHš vªâu«. mJ j‹ gÂÆš
ÚuhÉ¢ RHÈia x¤j x‹W. tËk¢ RHÈia _‹W ghf§fŸ
bfh©ljhf¥ gh®¡fyh«.
mit Kiwna

 fh‰W mG¤J« fUÉ (Air compressor)
 vÇ¥ò miw (Combustion chamber)
 RHÈ (Turbine)

Nœ btËÆš ïU¡»w fh‰iw fh‰W mG¤J« fUÉÆš
c£brY¤âdhš mj‹ mG¤j« mâfÇ¡F«. ïªj cauG¤j¡ fh‰iw
vÇ¥ò miw¡FŸ brY¤â, m§nf ïa‰if vÇtË ngh‹w vÇ
bghUisí« fyªJ vÇ¡F«nghJ mj‹ Éisthf cauG¤j vÇ¥ò
tËk§fŸ cUthF«. ïªj  vÇ¥ò tËk§fis RHÈÆDŸ brY¤â,
mj‹ myF (Blade) fshš tÊ¥gL¤âdhš RHÈ R‰w¤bjhl§F«.
m›thW bt¥g M‰wiy xU ntiy brŒa¥ga‹gL¤â RHš M‰wyhŒ
kh‰¿a¥ ã‹ mªj RHš M‰wiy¥  gy tiffËš ga‹gL¤â¡
bfhŸsyh«. cjhuzkhf Ékhd§fŸ, bjhl®t©o (Train) k‰W« f¥gš
KjÈadt‰iw ïa¡fî«, xU Ä‹dh¡»ia¥ (Electrical Generator)
ga‹gL¤â Ä‹dh‰wiy cUth¡fî« ïjid¥ ga‹gL¤â¡
bfhŸsyh«.

5.2 tËk¢ RHÈfË‹ tif¥ghL

(i) vÇ¥ò KiwÆ‹ mo¥gilÆš

 khwhj mG¤j tif (Constant Pressure)
 khwhj bfhŸssî tif (Constant Volume)

(ii) ntiy brŒí« bghUË‹ ghijÆ‹ mo¥gilÆš

 _L RH‰á tËk¢ RHÈ (Closed Cycle Gas Turbine)
 xnutÊ¢ RH‰á tËk¢ RHÈ(Open Cycle Gas

Turbine)



66

5.3 tËk¢ RHÈÆ‹ ga‹ghLfŸ

 Ä‹dh‰wš jahÇ¡f
 Mfha Ékhd§fis brY¤j
 bjhl® t©o, f¥gš ngh‹wt‰iw brY¤j
 âU»w¡if th}®âia¢ (Helicopter) brY¤j
 v~F bjhÊ‰rhiyfËš
 v©bzŒ bjhÊ‰rhiyfËš
 ntâ (Chemical) bjhÊ‰rhiyfËš ga‹gL»‹wd

5.4 tËk¢ RHÈÆ‹ e‹ikfŸ k‰W« FiwfŸ
e‹ikfŸ
 v›tif vÇbghUisí« ga‹gL¤jyh«
 Fiwªj KjäL
 ÚuhÉ RHÈ Ä‹âw‹ Ãiya¤ij¡ fh£oY« ïªÃiya¤â‰F

Fiwthd ïlnk nghJkhdJ
 Fiwªj vil
 Fiwªj mâ®îfŸ
 ÃWîjš vËJ
 f£L¥gh£L (Control) Kiw Äf vËJ

FiwfŸ
 j‰bwhl§» (Self Starter) Kiw ïâš ïšiy
 jhœ Rik (Low Load) fËš bt¥g brašâw‹

(Thermal Efficiency) Fiwî
 x£Lbkh¤j¤ âw‹ (Overall Efficiency) Fiwî
 jÅ FË®É¥ò Kiw (Special Cooling System) njit
 mâf bt¥gÃiyia jh§F« cnyhf¡ fyitfshyhd RHÈ

myFfŸ (Turbine Blades) njit

5.5 Ó®k RH‰áÆ‹ gF¥ghŒî mDkhd§fŸ (Assumptions in Ideal Cycle
Analysis)

Ñœ¡f©l mDkhd§fŸ xU tËk¢ RHÈ RH‰á gF¥ghŒÉ‹ nghJ
fz¡»š bfhŸs¥gL»‹wd.

(i) EiHthŒ (Inlet) k‰W« btËna‰wthŒ (Outlet) ïilna
ntWgL« brašgL¥ ghŒk¤â‹ ïa¡fth‰wš
òw¡fÂ¡f¤j¡fJ.

(ii) mG¤jK« (Compression) ÉÇtiljY« (Expansion) bt¥g
ïH¥ãyh brašKiw (Isentropic process) vd¡ fUj¥gL»wJ.
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(iii) mG¤j ïH¥ò ïšiy (No Pressure Loss) v‹W EiHthÆ‹
fh‰wL¡»il miyÉyfš (Inlet ducting) vÇ¥ò miw, bt¥g
gÇkh‰¿ (Heat exchanger) ïil FË®fy‹ (Inter cooler)
btËna‰wthŒ fh‰wL¡»il miyÉyfš (Outlet duting)
ngh‹w ghf§fËš fUj¥gL»wJ.

(iv) bt¥g gÇkh‰¿Æ‹ bt¥g kh‰w«, 100% rjåj« v‹W
fUj¥gL»wJ.

(v) brašgL¥ghŒk¤â‹ bghU©ik¥ ghŒî (Mass flow) kh¿È
(Constant) vd¡ fUj¥gL»wJ.

(vi) brašgL¥ ghŒk¤â‹ nr®k§fŸ khwh¤j‹ikíilaJ.
nkY« brašgL¥ ghŒk« xU br›Éa tËk« (Perfect gas)
v‹W«  mj‹ j‹bt¥g« (Specific heat) xU kh¿È vdî«
fUj¥gL»wJ.

5.6 khwhj mG¤jtif xnu tÊ¢ RH‰á tËk¢ RHÈ (Constant pressure
open cycle Gas turbine)

khwhj mG¤jtif xnu tÊ¢ RH‰á tËk¢ RHÈia Ñœ¡f©l
KiwfËš brašgL¤jyh«.

 vËa tËk¢ RHÈ RH‰á Kiw

 tËk¢ RHÈíl‹ Û£lh¡» brašgL« Kiw

 tËk¢ RHÈÆš ïilFË®É¥ò brašgL« Kiw

 tËk¢ RHÈíl‹ kW Nnl‰wš brašgL« Kiw

5.6.1 vËa tËk¢ RHÈ RH‰á (The Simple Gas Turbine Cycle)
ïªj RH‰á Kiw Ñœ¡f©l gl¤âš (5.1) fh©ã¡f¥g£LŸsJ.

ïj‹ K¡»a _‹W ghf§fŸ,  fh‰W mG¤J« fUÉ, vÇ¥ò miw k‰W«
tËk¢ RHÈ M»ait

gl« 5.1 vËa tËk¢ RHÈÆ‹ â£l tiugl«
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ntiy brŒí« Éj«
fh‰W mG¤J« fUÉ k‰W« RHÈ ãÇit bjhl¡»ia (Starter)

bfh©L Jt¡»lnt©L«. ï¥ãÇthdJ RHy bjhl§»aîl‹ bjhl¡»
bt£LÃiy (Cut off) M»ÉL«.

fh‰W mG¤J« fUÉ RHy Mu«ã¤jîl‹ tËk©ly¡fh‰W
cŸËG¡f¥g£L (òŸË 1) mG¤j¥gL»wJ.  ïªj ca® mG¤j¡fh‰W
vÇ¥ò miw¡FŸ brš»wJ (òŸË 2).  vÇ¥ò miwÆš vÇbghUŸ (fuel)
bjË¡f¥g£L fh‰Wl‹ nr®ªJ vÇjš eilbgW»wJ. ïj‹ Éisthf
fd‰á ÉisbghUŸ c©lh»wJ. ïit RHÈ¡F¢ brY¤j¥g£L
(òŸË 3) ÉÇtila¢ brŒtjhš RHÈÆ‹ myFfŸ R‰WjY¡F
jahuh»wJ. fh‰wG¤J« fUÉ RHÈíl‹ neuoahf
ïiz¡f¥g£LŸsjhš RHš M‰wÈ‹ xU gFâ fh‰W mG¤J«
fUÉia ïa¡f¥ ga‹gL»wJ. Ûâ M‰wš âw‹ btËplhf Ä‹dh¡»
_y« bgw¥gL»wJ. ïWâahf RH‰á ÉisbghUŸ tËk©ly¤âš
fy¡»‹wd (òŸË 4). vËa tËk¢ RHÈ RH‰á KiwahdJ ãnu£l‹
RH‰á (Brayton cycle) mšyJ #&š RH‰á (Joule cycle) _y« ïa§F»wJ.

ïj‹ P-V k‰W« T-Stiugl§fŸ (5.2) ÑnH fh©ã¡f¥g£LŸsd.
gl« 5.3š vËa tËk¢  RHÈÆ‹ brŒâw tiufŸ (Performance curves)
fh©ã¡f¥g£LŸsd.

gl« 5.2 P-V k‰W« T-S tiugl§fŸ

gl« 5.3 brŒâw tiufŸ

brašKiw 1-2: bt¥gÆH¥ãyh mG¤j« (Isentropic Compression)
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mG¤j¤âš cŸËG¡f¥gL« fh‰W bt¥gÆH¥ãyh mG¤j¤â‰F
cŸsh¡f¥gLtjhš mj‹ bfhŸssî 1V ÈUªJ 2V Mf Fiw»wJ.
ïašgh‰wš (entropy) kh¿Èahf ( 1S = 2S ) ï«KiwÆš cŸsJ.

brašKiw 2-3: Ãiyahd mG¤j¤âš bt¥g nr®¡if (Constant
Pressure Heat addition)
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2 1 (5.1)sW h h  
ï§nf sW v‹gJ - ntiy kh‰w« / Ãiw (Work transfer/ mass); h

v‹gJ – ciwbt¥g« (enthalpy) MF«. .5.1Eq I gl« 5.1 š ïU¡F«
x›bthU brašgh£o‰F« vGj nt©L«. mj‹go KjÈš fh‰W
mG¤J« fUÉÆ‹ ntiy cŸçil (Work input) Ñœ¡f©lthW
vGjyh«.
fh‰W mG¤J« fUÉÆ‹ ntiy  cW 12W =  2 1h h =    2 1 .............. 5.2pC T T
brY¤j¥g£l bt¥g«  Q      23 3 2 3 2 .......... 5.3pQ h h C T T   

RHÈÆ‹ ntiy  TW , 34W =  3 4h h =    3 4 .......... 5.4pC T T
Ãfu ntiy  NW , NW = T CW W

=      3 4 2 1 ........... 5.5p pC T T C T T  

 3 4 2
1

1 1 1

1 ........... 5.6N p
T T TW C T
T T T
 

    
 

3

1

T t
T
 k‰W« 2

1

P r
P
 vd¡ bfhŸf  .......... 5.7

ãwF 32

1 4

1TT r
T T





 

1

r c




 vd¡bfhŸf . rk‹ghL (5.6) ÈUªJ

 3 34 2

1 1 3 1 1

. 1 1.......... 5.8N

P

W T TT T tt c
C T T T T T c

       
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   
1

11 1 ............ 5.9N

P

W t c
C T c

     
 

rk‹ghL (5.9) š ïUªJ j‹ntiy btËplhdJ (Specific work output)
xU Ãiya¤âwÅ‹ (Plant Capacity) msit F¿¡f¡Toa xU K¡»a
fhuÂahf âfœ»wJ.  nkY« ïJ mG¤j É»j« (Pressure ratio) k‰W«
xU RH‰áÆ‹ mâfg£r bt¥gÃiy ( 3T ) I rh®ªJŸsJ.

  bkh¤j ntiy btËpL

bt¥g T£L
=  ........... 5.10NW

Q

=
 

   
1

3 2

11 1
............. 5.11

P

P

C T t c
c

C T T

        


=
   1

3 2
1

1 1

P

P

t c t cC T t c t c
c c

t cT TC T
T T

                
 

 
 

 1
1 11 1 ............ 5.12
c

r


   

rk‹ghL 5.12 š ïUªJ xU vËa tËk¢ RHÈ Ãiya¤â‹ brašâw‹,
mj‹ mG¤j É»j« k‰W« tËk¤â‹ j‹ikia rh®ªJ cŸsJ.

gl« 5.3(a) š,
1

N

p

W
C T

MdJ r k‰W« t I rh®ªJ ïU¥gij fhz Ko»wJ.

nkY« t ‹ kâ¥ò xU cnyhf¤â‹ bt¥g¤ij jh§F« r¡âia
bghW¤JŸsJ. mjhtJ RHÈÆ‹ myFfŸ cWâia bghW¤jJ.
gl« 5.3 (b) š  k‰W« r ‹ bjhl®ò fh©ã¡f¥g£LŸsJ.  ï¥gl¤âš
ïUªJ xU Ãiya¤â‹ brašâw‹ ca®î mG¤j É»j¤â‹ ca®it
rh®ªJ ïU¥gij m¿a Ko»wJ. nkY« brašâwdhdJ, vÇbghUË‹
j‹ bt¥g É»j¤ij   rh®ªJ ïU¡»wJ. mjhtJ vªj xU F¿¥ã£l
ca® mG¤j É»j¤âY« Ãiya¤â‹ brašâwdhdJ 1.66  cila
vÇbghUis cgnah»¤jhš mJ 1.40  bfh©LŸs  vÇbghUis Él
mâfkhf ïU¡F«.
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5.6.2. tËk¢ RHÈíl‹ Û£lh¡» (Regenerator) brašgL« Kiw

gl« 5.4 Û£lh¡» RH‰áÆ‹ â£l tiugl«

Û£lh¡»íl‹ ïizªj vËa tËk¢ RHÈÆ‹ â£l tiugl« gl«
5.4 š fh©ã¡f¥g£LŸsJ.  ï¤jifa Ãiya¤â‹ ,P V T S  k‰W«
brŒâw  tiufŸ gl« 5.5 š k‰W« gl« 5.6 š Kiwna bfhL¡f¥g£L
cŸsJ. RHÈÆÈUªJ btËnaW« thí¡fŸ mâfsî bt¥g¤ij¡
bfh©L brš»‹wd (òŸË 4) ï›bt¥g« åzhf tËk©ly¤ij
mil»wJ.  åzhF« bt¥g¤ij¡ Fiw¡f fh‰W mG¤J« fUÉ k‰W«
vÇ¥ò miw¡F ïilna Û£lh¡» ÃWt¥gL»wJ.

mG¤j¥g£l fh‰W (òŸË 2) vÇ¥ò miw¡F¢ bršY« K‹ghfnt
btËnaW« ÉisbghUshš Û£lh¡»Æš bt¥g¥gL¤j¥gL»wJ.
ïjdhš vÇ¥ò miwÆš vÇ¡f¥gL« vÇbghUË‹ Ãiwasî Fiw»wJ.
nkY« thí¡fŸ bfh©L bršY« bt¥g msÉ‹ ïH¥ò Fiwtjhš
Ãiya¤â‹ bt¥g brašâw‹ TL»wJ.

gl« 5.5 P-V k‰W« T-S tiugl§fŸ
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gl« 5.6 brŒâw tiufŸ

gl« 5.5 ‹ T-S tiugl¤âÈUªJ v›thW ca® mG¤j¡ fh‰W mâf
bt¥g¤Jl‹ vÇ¥ò miw¡F brš»wJ vd m¿a Ko»wJ.  mjhtJ ca®
mG¤j fh‰¿‹ bt¥gÃiy 2T ÈUªJ 5T ¡F ca®»wJ.  mnj neu¤âš
RHÈÆÈUªJ btËtU« fd‰á ÉisbghUŸ bt¥gÃiy 4T ÈUªJ 6T
Mf Fiw»wJ.  ïªj bt¥gÃiy kh‰w« mid¤J« Û£lh¡»Æš
eilbgW»wJ.

5.6.1. š T¿a Kiw¥go (Eq. 5.1), gl« 5.4 š ïU¡F« x›bthU TW¡F«
vGjnt©L«. mj‹go KjÈš fh‰W mG¤J« fUÉÆ‹ ntiy cŸçL
bt¥g T£L k‰W« RHÈÆ‹ ntiyia brašKiw Ñœ¡f©lthW
vGjyh«.
fh‰W mG¤J« fUÉÆ‹ ntiy  ,cW 12W =  2 1h h =    2 1 ............ 5.13pC T T
brY¤j¥g£l bt¥g«  ,Q      53 3 5 3 5 .............. 5.14pQ h h C T T   

RHÈÆ‹ ntiy   34,TW W =  3 4h h =    3 4 ........... 5.15pC T T

Ãfu ntiy N T CW W W 

ïªj rk‹ghL Eq.5.9 š K‹dnu ÉtÇ¡f¥g£LŸsJ.  nkY« Eq.5.9 vËa
tËk¢ RHÈ¡fhf tUÉ¤jJ.  ïJ Û£lh¡»¡F« m¥gona bghUªj¡
ToaJ.  vdnt

   
1

11 1 ........... 5.9N

P

W t c
C T c

     
 

Mdhš Û£lh¡»Æ‹ brašâw‹ vËa tËk¢ RHÈÆ‹ brašâw‹
rk‹gh£il x¤JuhJ.

 

 

1

3 5

11 1P
N

P

C T t c
cW

Q C T T


         


nkY« gl« 5.5 ÈUªJ 5T « 4T « rkkhf cŸsij fhz Ko»wJ.  mjhtJ

5 4T T , vdnt
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 

 

 

1

3 34
1

1 3 1

11 1

.

11 1

1 ............ 5 .16

P

P

C T t c
c

T TTC T
T T T

t c
t cc

t tt
c

c
t



        
 

 
 

       


 

rk‹ghL 5.16 ÈUªJ Û£lh¡» cjÉíl‹ brašgL« xU tËk¢ RHÈ
Ãiya¤â‹ brašâwdhdJ RH‰áÆ‹ mâfg£r bt¥gÃiyia
rh®ªJŸsJ.  ï›É»j¤âš ïJ vËa tËk¢ RHÈÆ‹ brašâwÅš
ïUªJ K‰¿Y« ntWg£LŸsJ.

Û£lh¡»Æ‹ j‹ikfŸ
(i) fh‰W mG¤J« fUÉÆ‹ ntiy k‰W« RHÈÆ‹ ntiyÆš

ïJ vªj jh¡f¤ijí« c©lh¡fhJ.  vdnt ï«Kiw
RH‰áÆš Ãiya¤â‹ Ãfu btËp£oš v›Éj kh‰wK«
ïU¡fhJ.

(ii) vÇ¥ò miwÆš mË¡f¥gL« bt¥g msî Fiw»wJ. ïjdhš
vÇbghUŸ Ä¢rkh»wJ.

(iii) Ãiya¤â‹ bt¥g¢ brašâw‹ mâfkh»wJ.
(iv) Mdhš ï«Kiw mâf ca® mG¤j ÃiyÆš brašgL«

Ãiya¤â‰F cfªjJ mšy.

5.6.3. tËk¢ RHÈíl‹ ïilFË®É¥ò brašgL« Kiw
bghJthf tËk¢ RHÈ Ãiya¤âš x‹W¡F nk‰g£l fh‰W

mG¤J« fUÉfŸ ga‹gL¤J«nghJ, ïilFË®É¥ò Kiw cgnah»¡f
jFªjJ. Vbd‹whš ïu©L mšyJ mj‰F nk‰g£l fh‰W mG¤J«
fUÉÆš tË¡fh‰W mG¤j¥gL«nghJ fh‰¿‹ bt¥gÃiy TL»wJ.
ï›bt¥g¡ fh‰whdJ fh‰W mG¤J« fUÉÆš br‹whš mªj F¿¥ã£l
fh‰W mG¤J« fUÉ¡F mâf cŸçL âw‹ (Input Power)
njit¥gL»wJ.  ïjdhš Ãiya¤â‹ Ãfu btËpL (Net Output)
Fiw»wJ.  ïjid jÉ®¡f ïilFË®É¥ò ïu©L fh‰W mG¤j«
fUÉfS¡F ïilna ÃWt¥gL»wJ. ïjdhš ïu©lhtJ fh‰W
mG¤J« fUÉÆ‹ ga‹gh£o‰F  Fiwªj  cŸçL  âwnd  nghJkhdJ.

ïil FË®î¥òl‹ nr®ªj vËa tËk¢ RHÈÆ‹ â£l tiugl«
gl« 5.7 š fh©ã¡f¥g£LŸsJ.  nkY« ï¤jifa Ãiya¤â‹ ,P V T S 
k‰W« brŒâw tiufŸ gl« 5.8 k‰W« 5.9 š  Kiwna bfhL¡f¥g£L
cŸsJ.
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Fiwªj mG¤j fh‰W mG¤J« fUÉÆÈUªJ mG¤j¥g£l
bt¥g¡ fh‰W (òŸË 2) ïil FË®É¥ghD¡F¢  brš»wJ.  m§F khwhj
mG¤j¤âš FË®É¥ãahš (Coolant) fh‰W FË®É¡f¥gL»wJ.
bt¥gÃiy Fiwªj Äj mG¤j fh‰W (òŸË 3) ï¥bghGJ ca® mG¤j
fh‰W mG¤J« fUÉ¡F br‹W nkY« mG¤j¤â‰F c£gL¤j¥g£L
vÇ¥ò

gl« 5.7  ïilFË®É¥ò RH‰áÆ‹ â£l tiugl«

gl«  5.8 P V k‰W« T S tiugl§fŸ

gl«  5.9 brŒâw tiufŸ
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miw¡F brš»wJ. k‰w brašghLfŸ vËa tËk¢ RHÈ
RH‰áia¥ nghy eilbgW»‹wd. ï«KiwÆ‹ j‹ntiy btËpL
k‰W« brašâw‹ rk‹ghLfŸ bgw Ñœ¡f©l tUÉ¤jš Kiw
ifahs¥gL»‹wd.
fh‰W mG¤J« fUÉÆ‹

ntiy    12 34 2 1 4 3, ...........(5.17)ppW W W C T T C T Tc       

brY¤j¥g£l bt¥g«      445, ............ 5.18pQ Q C T T 

RHÈÆ‹ ntiy    556 6, ........... 5.19pTW W C T T    
 

     

 

6 1 3

5 6 32 4

1 1 1 1 1

5 2 4

1 1 ........... 5.20

N T C

p p

p
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W W W

T T C T T C T T

T TT T T
C T

T T T T T

C
 

    

 
      

 


Ãfu btËpL

 
1 2

5 5

1 6

2 4

1 3

;

........... 5.21
;

T T
t C

T T

T T
C C

T T


  



  


vd¡ bfhŸf

mâf âw‹ btËpL k‰W« br›Éa (Perfect) ïilFË®É¥ã‰F,

 

1

1

1

2

1

5 6 5 2 4

5 1 1 3

..........(5.22)

1 1

1 1

2 2........... 5.23

p

p
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C T T T T T T
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W tt c
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 

     
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vd¡ bfhŸf
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nkY« gl« 5-8 ÈUªJ 13T T vd m¿a Ko»wJ
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ïilFË®É¥ã‹ j‹ikfŸ
(i) ïj‹ ga‹ghlhš fh‰W mG¤J« fUÉÆ‹ cŸçL âw‹

Fiw»wJ vdnt RH‰áÆ‹ Ãfu btËpL mâfkh»wJ.
(ii) ïWâahf fh‰W mG¤J« fUÉÆÆÈUªJ btËtU« ca®

mG¤j fh‰¿‹ bt¥gÃiy Fiwthf ïU¥gjhš, ïj‰F mâf
vÇbghUŸ bfhL¤J mdš tË (flue gas) ¡F bt¥gÃiy
T£l¥gL»wJ ïjdhš bt¥g brašâw‹ ï«KiwÆš
Fiwthf »il¡»wJ.

(iii) ï«Kiw mâf mG¤j É»j« cŸs Ãiya¤â‰F«,
Fiwthd brašâwDila fh‰W mG¤J« fUÉ¡F« cfªjJ.

5.6.4 tËk¢ RHÈíl‹ kWNnl‰wš brašgL« Kiw
tËk¢ RHÈ Ãiya¤â‹ j‹ntiy btËp£il T£l Ñœ¡f©l

Kiwfis ifahsyh«.
(i) fh‰W mG¤J« fUÉÆš cŸËG¡f¥gL« Fiwªj mG¤j

fh‰iw Äf mâfG¤j fh‰whf kh‰W« Kiw.  ï«KiwÆš ïil
FË®É¥ghdJ ïu©L mK¡»¡F eLÉš ÃWt¥gL»wJ.

(ii) RHÈÆš mD¥ggL« mâf mG¤j mdš tËia Fiwªj mG¤j
mdš tËahf kh‰W« Kiw. ï«KiwÆš kWNnl‰¿ahdJ
ïu©L RHÈ¡F eLÉš ÃWt¥gL»wJ.

Kiw (i) š ïil FË®É¥ig ÃWÉ mj‹ brašgL« Éj« 5.6.3 š
ÉtÇ¡f¥g£LŸsJ. Kiw (ii) š kW Nnl‰¿ia     ga‹gL¤j¥gL« Éj«
Ñœf©lthW bfhL¡f¥g£L cŸsJ.

kWNnl‰¿íl‹ ïizªj vËa tËk¢ RHÈÆ‹ â£l tiugl«,
gl« 5.10 š fh©ã¡f¥g£LŸsJ. ï¤jifa Ãiya¤â‹ P-V, T-S k‰W«
brŒ»w tiufŸ gl« 5.11 k‰W« 5.12 š Kiwna  bfhL¡f¥g£L cŸsJ.

kWNnl‰¿ bghJthf ïu©L RHÈ¡F ïilna bghU¤j¥gL»wJ.
ï«KiwÆš NHÈÆ‹ btËpL TL»wJ. ca® mG¤j RHÈÆÈUªJ
ÉÇtilªJ btËnaW« thí¡fŸ kWNnl‰¿¡F brš»‹wd (òŸË 4),
m§F vÇbghUŸ T£l¥g£L khwhj mG¤j¤âš vÇjš eilbgW»wJ
ïjdhš vÇ¥ò miwÆš thí¡fŸ bt¥g« milªjJ  nghynt ï§F«
thí¡fŸ bt¥gkil»‹wd. kwNnl‰wY¡F c£gL¤j¥g£l thí¡fŸ
Fiwªj mG¤j RHÈ¡F¢ brš»‹wd (òŸË 5). ï§F thí¡fŸ kWgoí«
ÉÇtiltjhš Ãfu btËpL mâfkh»wJ [gl« 5.11 š T-S tiugl¤âš
gu¥gsî 4564’ mâfÇ¤JŸsij fh©f].

nkY« gl« 5-11, T-S tiugl¤âš ÉÇth¡f« ïu©L f£l§fshf
eilbg‰W ïU¥gij fhzyh«. ï¥gl¤âš 53T T vd cŸsJ mjhtJ

kWNnl‰¿ _y« T£l¥gL« bt¥g msî« 5( )T vÇ¥ò miwÆš
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T£l¥gL« bt¥g msî« 3( )T x‹nw. fh‰W mG¤J« fUÉÆ‹ mG¤j

É»j« r vdî« RHÈÆ‹ bt¥g É»j§fŸ 3r k‰W« 4r vdî« bfhŸf.

3 4

1
2

1
1

3
3

4
1

5
4

6

.....................(5.26)

( )

( ) ...........(5.27)
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r r r
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
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
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
  


  


 


Eq. (5.26) k‰W« Eq. (5.27) ÈUªJ 43 ...............(5.28)C C C 

fh‰W mG¤J« fUÉÆ‹ ntiy  12 2 1 12, ( ) ( )......... 5.29pW W h h C T Tc      

brY¤j¥g£l bt¥g«  
   
   

 23 3 2 3 2

5 545 4 4
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p
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Q
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    


    
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     

gl« 5.11 T-S tiugl¤âš 5 3T T k‰W« Eq.(5.28) cgnahf¥gL¤â,

Eq.(5.33) I Ñœ¡f©lthW kh‰¿ vGjyh«.
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 

mâf ntiy btËp£o‰F

 4

2
3

3

0

........... 5.36

t t
cc

c c c

 

 

nk‰f©l rk‹gh£oÈUªJ,  mâf ntiy btËp£il bgw, mG¤j
É»j f£l§fŸ (Stage Pressure ratios) rkkhfî« k‰W« mJ ïUf£l
bkh¤j ÉÇth¡f mG¤j É»j¤â‰F ïUgo _ykhfî« ïU¡f
nt©L«. vdnt,
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 

   

1

max 22 1............... 5.37

12 1 1 ....... 5.38

P

W tt c
C T c

t c
c

   

     
 

gl« 5.10 kWNnl‰¿ RH‰áÆ‹ â£l tiugl«

gl« 5.11 P.V k‰W« T.S tiugl§fŸ

gl« 5.12 brŒâw tiufŸ
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   

1
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P
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c

   

     
 

gl« 5.10 kWNnl‰¿ RH‰áÆ‹ â£l tiugl«

gl« 5.11 P.V k‰W« T.S tiugl§fŸ

gl« 5.12 brŒâw tiufŸ
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 
 

1

53 2 4

22 1

12 1 1
........ 5.39

2

p

p p
max

max

tc T t c
c

c T T c T T

t c
c

tt c
c





     
       
    
 
 

gl« 5.3 k‰W« 5.12 ‹
1

N

p

W
c T

tiuia x¥ãL«nghJ, vËa tËk¢ RHÈia

fh£oY« ï«KiwÆš j‹ ntiy btËplhdJ fÂrkhf
ca®ªJŸsij  fhzKo»wJ. Mdhš mnj ntisÆš ï«KiwÆš
brašâwdhdJ vËa tËk¢ RHÈia¡ fh£oY« r‰W Fiwthfnt
cŸsJ.

kW Nnl‰¿Æ‹ j‹ikfŸ
(i) ï«KiwÆš Ãfuntiy mâfkh»wJ
(ii) RHÈÆ‹ btËp£Lâw‹ mâfkh»wJ
(iii) bt¥g brašâw‹ á¿jsî Fiw»wJ
(iv) bt¥g T£L ï«KiwÆš mâf«.

5.7 _L tÊ RH‰á RHÈ

gl« 5.13 _L tÊ RH‰á RHÈÆ‹ â£l tiugl«

ï«KiwÆš ntiy brŒí« bghUshdJ Û©L«  Û©L«
RH‰á¡F c£gL¤jgL»wJ. ï¤jifa KiwÆš fh‰W mšyJ fh‰iw
Él ml®¤â mâfKŸs thí¡fŸ ntiy brŒí« bghUshf
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ga‹gL»‹wd. ï«KiwÆ‹ â£ltiugl«  gl« 5.13 š
bfhL¡f¥g£LŸsJ.

fh‰W Nlh¡» (Air Heater) v‹w bt¥g gÇkh‰wÆš btË _ykhf
(Source) bt¥g« mË¡f¥gL»wJ. mjhtJ fh‰W Nlh¡»Æš
vÇbghUS« k‰W« fh‰iwí« vÇjY¡F c£gL¤â mjdhš  c©lhF«
bt¥g¤ij fh‰W mG¤J« fUÉÆÈUªJ btËtU« ca® mG¤j
fh‰¿‰F gÇkh‰w« brŒa¥gL»wJ. Mifahš Nlhd ïªj fh‰W
RHÈÆš ÉÇtiltjhš ïaªâu M‰wš »il¡»wJ. RHÈÆš ïUªJ
btËnaW« fh‰W K‹ FË®É¥ã (Precooler) š FË®É¡f¥g£L Û©L«
fh‰W mG¤J« fUÉ¡FŸ brY¤j¥gL»wJ. ï¥goahf RH‰á Û©L«
Û©L« eilbgW»wJ.

khâÇ fz¡F 1
xU tËk¢ RHÈ 6:1 v‹»w mG¤j É»j¤ij mo¥gilahf

bfh©L brašgL»wJ. fh‰W mG¤J« fUÉÆš cŸËG¡f¥gL«
fh‰¿‹ bt¥g Ãiy 300K k‰W« RHÈÆ‹ EiHthÆš mdš tËÆ‹
bt¥gÃiy 577 C v‹gjhF«. fh‰W mG¤J« fUÉÆš EiHí« fh‰¿‹
ghŒî¥gUk‹åj« 3

240 m
s .

xU Ó®k RH‰áÆ‹ gF¥ghŒÉ‹go, nk‰T¿a  Égu§fËš ïUªJ
Ñœ¡f©lt‰iw f©L ão

(i) Ãfu âw‹ btËpL (MW)
(ii) brašâw‹

Ô®î:
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1.4

JR
kgK





 vd¡ bfhŸf

gl« 5.2 š cŸs T-S tiugl¤ij Ãidî T®f. bt¥gÆH¥ãyh mG¤j«
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2
2 1
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

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 
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 
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3

3
4 0.286
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 
 
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 
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