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Aa¨vq-1 t  Zvc MwZwe`¨vi †gŠwjK avibv I cwimi (Basic  

concept of  thermodynamics. ) 

  Define Thermodynamics: weÁv‡bi †h kvLvq Zvc I Kv‡Ri m¤úK©  

       wb‡q Av‡jvPbv Kiv nq Zv‡K Zvc MwZwe`¨v e‡j|  

 Application of Thermodynamics: 

1. ÷xg cvIqvi cø¨v›U 

2. wbDwK¬qvi cvIqvi cø̈ v›U 

3. M¨vm UvievBb 

4. †iwd«Rv‡iUi 

5. Gqvi KwÛkwbs 

6. †RU cÖcvjkb 

7. i‡KU cÖcvjkb, K‡¤úªmi, †KwgK¨vj cÖ‡mm cøv›U, GbvwR© KbfiUvi wWfvBm- dz‡qj †mj, eqjvi, 

Kb‡Wbmvi, Kzwjs UvIqvi, wnU GK‡PÄvi BZ¨vw`| 

 



                                       Define Heat & Temperature 
 

 Heat (Zvc) t Zvc GK cÖKvi kw³ hv †Kvb e ‘̄i Dci cÖ‡qvM Ki‡j e ‘̄i DòZv e„w× cvq ev Ae¯’vi cwieZ©b N‡U| 

 

 Temperature ( ZvcgvÎv ) t ZvcgvÎv n‡”Q †Kvb e ‘̄i Zvcxq Ae¯’v hv ‡Kvb e ‘̄i VvÛv ev Mi‡gi AbyfzwZ hvMvq|  

 Ab¨ †Kvb e ‘̄i Zvcxq ms¯ú‡k© Avb‡j Zvc MÖnb Ki‡e bv eR©b Ki‡e Zv wbav©ib K‡i| 

 

                        Mention the units of heat and their conversion :   
 

Zv‡ci GKK K¨vjwi, wK‡jv K¨vjwi, weªwUk Zvcxq GKK, _vg©, Ryj| 

  1 BTU = 1 cvDÛ weï× cvwb X 1F ZvcgvÎv 

             = 453.6 X 5/9  C 

              = 252 K¨vjwi 

 1 Cal = 4.2 joule 

  1 K Cal = 4200 joule 

 



 

 Distinguish between heat and temperature t 

 

 Compare the heat and work (Zvc I Kv‡Ri Zzjb) t  
 



 wm‡÷g ( System ) t †Kvb wbw`©ó GjvKv ev RvqMv †hLv‡b _v‡gv©WvqbvwgK  cÖwµqv 

msMwVZ nq Zv‡K wm‡÷g e‡j|  

wm‡÷g wZb cÖKvi- 

1.  ‡K¬vR&W wm‡÷g ( Closed System ) 

2.  I‡cb wm‡÷g ( Open System ) 

3.  AvB‡mv‡j‡UW wm‡÷g ( Isolated System )   

System 

Boundary 

Surrounding 

 evDÛvwi ( Boundary ) t †h †iLvi mvnv‡h¨ wm‡÷g‡K mvivDwÛs n‡Z c„_K Kiv nq Zv‡K evDÛvwi e‡j| 

 cwicvk© ( Surrounding )  t wm‡÷‡gi evB‡i hv wKQz wm‡÷‡gi g‡a¨i NUbv‡K cÖfvweZ K‡i Zv‡K  

 cwicvk© ev Surrounding  e‡j|    



1.  ‡K¬vR&W wm‡÷g ( Closed System ) t †h wm‡÷‡g kyaygvÎ Zvc I KvR mxgvbv 

AwZµg Ki‡Z cv‡i wKš‘ fi w¯’i _v‡K Zv‡K ‡K¬vR&W wm‡÷g ( Closed System ) 

e‡j| D`vniY t wmwjÛv‡ii wfZ‡i M¨vm|  

2.  I‡cb wm‡÷g ( Open System ) t †h wm‡÷‡g Zvc, KvR I fi BZ¨vw` mxgvbv 

AwZµg Ki‡Z cv‡i Zv‡K I‡cb wm‡÷g ( Open System ) e‡j| D`vniY t 

eqjvi, Gqvi K‡¤úªmi, UvievBb BZ¨vw`|  

3.  AvB‡mv‡j‡UW wm‡÷g ( Isolated System ) t †h wm‡÷‡g Zvc, KvR I fi 

†KvbwUB mxgvbv AwZµg Ki‡Z cv‡i bv Zv‡K  AvB‡mv‡j‡UW wm‡÷g ( Isolated 

System ) e‡j| D`vniY t c„w_ex | 

 



 Av‡cwÿK Zvc t †Kvb e ‘̄i GKK f‡ii ZvcgvÎv GK wWwMÖ eviv‡Z †h cwigvb Zv‡ci cÖ‡qvRb nq Zv‡K H e ‘̄i 

  Dcv`v‡bi Av‡cwÿK Zvc e‡j| Av‡cwÿK Zvc‡K mvavibZ  S  Øviv cÖKvk Kiv nq| †Kvb M¨v‡mi †gvU Zv‡ci   

  cwigvb H  n‡j, H = m S t 
                        GLv‡b  m =  M¨v‡mi fi, t = ZvcgvÎvi cwieZ©b|  

 

 Av‡cwÿK Zvc ỳB (2) ai‡bi  n‡q _v‡K t- 

                               1 . w¯’i AvqZ‡b Av‡cwÿK Zvc  ( Specific Heat at Constant Volume, CV  ) 
                               2 . w¯’i Pv‡c  Av‡cwÿK Zvc ( Specific Heat at Constant Pressure, Cp  ) 
 

 w¯’i AvqZ‡b Av‡cwÿK Zvc  ( Specific Heat at Constant Volume, CV  ) t GKK f‡ii †Kvb M¨v‡mi AvqZb 

   w¯’i †i‡L Gi ZvcgvÎv GKK ( 1 ) cwigvb evov‡Z †h cwigvb Zv‡ci cÖ‡qvRb nq Zv‡K H M¨v‡mi w¯’i AvqZ‡b  

   Av‡cwÿK Zvc e‡j|  

 g‡b Kwi, GKwU Ave× cv‡Î wKQz cwigvb M¨vm Av‡Q, 

      awi, m =  M¨v‡mi fi, T1  = cÖv_wgK ZvcgvÎv, T2 = PzovšÍ ZvcgvÎv Ges H =  mieivnK„Z Zv‡ci cwigvb n‡j 

      mieivnK„Z Zv‡ci cwigvb = fi X  w¯’i AvqZ‡b Av‡cwÿK Zvc X ZvcgvÎvi cwieZ©b  

      H = m x CV  x ( T2   T1  )  
       H = m CV  ( T2   T1  )                                H = E 
      E = m CV  ( T2   T1  )  
     CV  Gi evZv‡mi Rb¨ wbw`©ó gvb  0. 172 cal/gmc, 0.172 kcal/kgk, 0.720 KJ/kgk. 



 w¯’i Pv‡c  Av‡cwÿK Zvc ( Specific Heat at Constant Pressure, Cp  ) t GKK f‡ii †Kvb M¨v‡mi Pvc w¯’i  

 †i‡L Gi ZvcgvÎv GKK ( 1 ) cwigvb evov‡Z †h cwigvb Zv‡ci cÖ‡qvRb nq Zv‡K H M¨v‡mi w¯’i Pv‡c Av‡cwÿK 

  Zvc e‡j| 

         g‡b Kwi, GKwU cv‡Î wKQz cwigvb M¨vm Av‡Q, 

      awi, m =  M¨v‡mi fi, T1  = cÖv_wgK ZvcgvÎv, T2 = PzovšÍ ZvcgvÎv, H =  mieivnK„Z Zv‡ci cwigvb, 

     V1 =  cÖv_wgK AvqZb Ges V2  = PzovšÍ AvqZb n‡j 

      mieivnK„Z Zv‡ci cwigvb = fi X  w¯’i Pv‡c Av‡cwÿK Zvc X ZvcgvÎvi cwieZ©b  

      H = m x Cp  x ( T2   T1  )  
       H =  m Cp  ( T2   T1  )  
     Cp  Gi evZv‡mi Rb¨ wbw`©ó gvb  0.240 cal/gmc, 0.240 kcal/kgk, 1.005 KJ/kgk. 
 
  Avevi, Avgiv Rvwb  mieivnK„Z Zvc = AšÍt©wbwnZ kw³i cwiešÍ©b + K…Z KvR 

                H = E + W 

                   m Cp  ( T2   T1  ) = m CV  ( T2   T1  ) + W 

                   W = m Cp  ( T2   T1  )  m CV  ( T2   T1  )  

                   W = m ( T2   T1  ) { Cp  CV  } 

                W = m R ( T2   T1  )                           R = Cp  CV  

 

 



 Avevi, Av`k© M¨v‡mi †ÿ‡Î 

     PV = m R T 

 w¯’i Pv‡c, cÖv_wgK Ae ’̄vq PV1 = m R T1  … ... … … … … … .. ( 1 ) 

              PzovšÍ  Ae ’̄vq PV2 = m R T2  … …. … … …. …. …  ( 2 ) 

( 2 )  bs ( 1 ) K‡i cvB,   m R ( T2   T1  ) = P ( V2  V1 )  

                                      W = P ( V2  V1 ) … … … … .. ( 3 ) 

 

 W = m R ( T2   T1  )  



     Relation Between Cp  & CV  



  Sensible heat ( Abyf~Z Zvc ) t †h Zvc cÖ‡qv‡Mi d‡j †Kvb e ‘̄i ZvcgvÎv e„w× cvq A_©vZ ZvcgvÎvi 

    cwieZ©b mivmwi Dcjwä Kiv hvq ev _v‡g©vwgUvi w`‡q cwigvc Kiv hvq Zv‡K Abyf~Z Zvc ev  

    Sensible heat  e‡j | 

  Latent heat ( myß Zvc ) t  ZvcgvÎvi cwieZ©b bv NwU‡q GKK f‡ii †Kvb e ‘̄i GK Ae¯’v n‡Z Ab¨  

    Ae ’̄vq iƒcvšÍwiZ n‡Z †h Zvc MÖnY ev eR©b K‡i, Zv‡K H c`v‡_©i H Ae¯’v cwieZ©‡bi myß Zvc ev jxb Zvc 

    ev Latent heat  e‡j |  

  Classification of Latent Heat ( myß Zv‡ci cÖKvi‡f` ) t 

    myß Zvc g~jZ Pvi cÖKvi, h_v t 

    1 . Mj‡bi myß Zvc 

    2 . KwVbxfe‡bi myß Zvc 

    3 . ev¯úxfe‡bi myß Zvc 

    4 . Nbxfe‡bi myß Zvc  

   wewfbœ c×wZ‡Z myß Zv‡ci gvb t  

      C.G.S  c×wZ‡Z eid Mjb I cvwbi KwVbx fe‡bi myß Zvc = 80 cal/gm. 
      M.K.S  c×wZ‡Z eid Mjb I cvwbi KwVbx fe‡bi myß Zvc = 80 kcal/kg. 
      S. I   c×wZ‡Z eid Mjb I cvwbi KwVbx fe‡bi myß Zvc = 335 kJ/kg. 



      C.G.S  c×wZ‡Z cvwbi ev¯úxfeb I Nbxfe‡bi myß Zvc = 539 cal/gm. 
      M.K.S  c×wZ‡Z eid Mjb I cvwbi KwVbx fe‡bi myß Zvc = 539 kcal/kg. 
       S. I   c×wZ‡Z eid Mjb I cvwbi KwVbx fe‡bi myß Zvc = 2257 kJ/kg. 

  cÖ‡qvRbxq m~Î mgyn t 

  1 )  Abyf‚Z Zvc ev ZvcgvÎvi cwieZ©‡bi †ÿ‡Î t †gvU Zv‡ci cwigvb, H = ms t 
  2 )  myß Zvc ev Ae¯’v cwieZ©‡bi †ÿ‡Î t †gvU Zv‡ci cwigvb, H = mL 
        GLv‡b, m = M¨v‡mi fi ,  

                   s = Av‡cwÿK Zvc, 

                   t =  ZvcgvÎvi cwieZ©b,  

                   L = myß Zvc |  

 



  



D`v t- 2 | 30 C ZvcgvÎvi 90 gm cvwbi mv‡_ 100 C ZvcgvÎvi 10 gm ev¤ú wgkv‡j wgkÖ‡bi PzovšÍ ZvcgvÎv KZ n‡e ? 

 

mgvavb t  awi, wgkÖ‡bi ZvcgvÎv =  t C 
                 cvwb KZ„©K M„nxZ Zvc t 

              ( i )  30 C ZvcgvÎvi 90 gm cvwb‡K  t C ZvcgvÎvi cvwb‡Z cwibZ Ki‡Z cª‡qvRbxq Zvc, 

                Q1 = ms∆t 
             Q1 = 90X1X ( t - 30 )  
 Avevi, ev¯ú KZ„©K ewR©Z Zvc t  

       ( ii ) 100 C ZvcgvÎvi 10 gm ev¤ú‡K 100 C ZvcgvÎvi  cvwb‡Z cwibZ Ki‡Z cª‡qvRbxq Zvc,  

             Q2 = mL 

          Q2 = 10 X 539 = 5390 cal. 
     ( iii ) 100 C ZvcgvÎvi 10 gm cvwb‡K t C ZvcgvÎvi  cvwb‡Z cwibZ Ki‡Z cª‡qvRbxq Zvc,  

             Q3 = ms∆t 
          Q3 = 10X 1X ( 100 – t ) 
      K¨vjwiwgwZi g~jbxwZ Abymv‡i, M„nxZ Zvc = ewR©Z Zvc 

                                           Q1 =  Q2 +  Q3 

                                         90 ( t – 30 ) = 5390 + 10 ( 100 – t ) 
                                         90 t – 2700 = 5390 + 1000 – 10 t 
                                         100 t = 6390 + 2700  
                                         100 t = 9090  
                                                t = 90.90 C      
                                                                        ( Ans. )    
 



 Aa¨vq - 3 t  Av`k© M¨v‡mi ¸Yvewj I m~Îvewj (The properties and laws of perfect gases) 

 Av`k© M¨vm t  w¯’i ZvcgvÎvq †h mKj M¨‡mi AvqZb mKj Pv‡c e‡q‡ji m~Î †g‡b cwiewZ©Z nq †m mKj M¨vm‡K 

                   Av`k© M¨vm e‡j| 

 e‡q‡ji m~Î t  '' w¯’i ZvcgvÎvq †Kvb wbw`©ó f‡ii M¨‡mi AvqZb H M¨v‡mi Pv‡ci e¨ Í̄vbycv‡Z cwiewZ©Z nqÓ| 

  g‡bKwi, †Kvb wbw`©ó f‡ii M¨v‡mi Pvc = P Ges AvqZb = V nq Z‡e e‡q‡ji m~Î Abymv‡i 

  hLb ZvcgvÎv T w¯’i _v‡K |  

  V ∞
1

P
    hLb ZvcgvÎv T w¯’i _v‡K  

   V = C x 
1

P
   hLb C aªæeK  

   VP = C 

   P1V1 = P2V2 = . . . . . . . . . . . . . . . . . . = PnVn = Conastant 

   

P1

P2
=

V2

V1
= . . . . . . . . Conastant 



Pvj©‡mi m~Î t  '' w¯’i Pv‡c †Kvb wbw`©ó f‡ii M¨‡mi AvqZb Zvi cig ZvcgvÎvi mvgvbycvwZKÓ| 

  g‡bKwi, †Kvb wbw`©ó f‡ii M¨v‡mi AqZb = V Ges ZvcgvÎv = T nq Z‡e Pvj©‡mi m~Î Abymv‡I 

  V ∞ T   hLb Pvc P w¯’i _v‡K  

   V = C  T   C= Constant  

   

V

T
 = C  

   

V1

T1
=

V2

T2
= . . . . . . . . . . =

Vn

Tn
= C 

 

 e‡qj I Pvj©‡mi m~‡Îi mgbœq t 

mgm¨vejx t  



 Aa¨vq - 4 t ZvcMwZweÁv‡bi  m~Îmg~n ( Laws of thermodynamics ) 

ZvcMwZwe`¨vi  m~b¨Zg m~Î ( Zeroth Law of thermodynamics) t Ò hLb ỳÕwU e¯Íy Z…Zxq GKwU e¯Íy 

Øviv Zvcxq fvimv‡g¨ Av‡m ZLb Zviv c‡Z¨‡KB Zvcxq fvimvg¨ cÖvß nq Ó|  

ZvcMwZwe`¨vi  cÖ_g m~Î ( First Law of thermodynamics) t Ò Zvckw³ hvwš¿K kw³‡Z A_ev 

hvwš¿K kw³ Zvc kw³‡Z i~cvšÍwiZ n‡j i~cvšÍwiZ hvwš¿K kw³ I Drcbœ Zvckw³ me©`v mvgvbycvwZK Ó|  

GwU Ry‡ji m~Î bv‡gI cwiwPZ, hw` W cwigvY KvR‡K i~cvšÍwiZ K‡i Q  cwigvY Zvc kw³i D™¢e nq, 

Z‡e W ∞ Q ,   W = JQ GLv‡b J GKwU mvgvbycvwZK  aªyeK, G‡K Zv‡ci hvwš¿K Zzj¨v¼ ejv nq|  

 J= 427 kg-m/ kcal. 

 weÁvbx K¬wmqvm ZvcMwZwe`¨vi  cÖ_g m~Î‡K wb¤œwjwLZfv‡e msMvwqZ K‡ib, Ò †Kvb ms¯’v KZ…©K M„nxZ 

Zv‡ci wKQz Ask Gi AšÍtwb©wnZ kw³ e„w× K‡i  Ges evwK Ask evwn¨K KvR m¤úv`b K‡i Ó| 

A_©vr, dQ = dU + dW  A_ev dH = dE + dW 

  H = E + W 



 ZvcMwZwe`¨vi cÖ_g m~‡Îi Zvrch© t  

 

 

 ZvcMwZwe`¨vi cÖ_g m~‡Îi mxgve×Zv t  

 ZvcMwZwe`¨vi wØZxq m~Î ( Second Law of Thermodynamics ) t weÁvbx K¬wmqvm Gi 

g‡Z ÒevB‡ii †Kvb Kvi‡Ki mvnvh¨ e¨wZ‡i‡K GKwU ¯^qswµq h‡š¿i c‡ÿ wb¤œ ZvcgvÎvi 

e¯Íy n‡Z D”P ZvcgvÎvi e¯Íy‡Z Zvc ¯’vbvšÍi Kiv m¤¢e bqÓ| 

weÁvbx cøv¼ Gi g‡Z Ò‡Kvb Zvc Drm n‡Z AweiZ Zvc †kvlY Ki‡e Ges Zv m¤úyY©iƒ‡c 

Kv‡R cwibZ Ki‡e wKšÍy h‡š¿i Kvh©cÖYvjxi †Kvbiƒc cwieZ©b NU‡e bv, Giƒc GKwU Zvc 

BwÄb ˆZix Kiv Am¤¢eÓ| 

 ZvcMwZwe`¨vi wØZxq m~‡Îi e¨vL¨v t Abywm×všÍ - 1, 2, 3   



  Aa¨vq- 5 t M¨v‡mi AšÍtwb©wnZ kw³ ( Internal energy of gases )       

 mgPvc I mg AvqZb cÖwµqvq †Kvb M¨v‡m Zvc cÖ‡qv‡Mi d‡j AšÍtwb©wnZ kw³i cwigvb t  

 mg AvqZb cÖwµqv t awi, m kg  f‡ii †Kvb M¨vm‡K mgAvqZb cÖwµqvq Zvc w`‡q  𝑇1 cÖv_wgK 

ZvcgvÎv n‡Z T2 PzovšÍ ZvcgvÎvq DbœxZ Kiv nj | mgAvqZb cÖwµqvq mieivnK„Z †gvU Zvc,    

  H = mCV T2 − T1  

  ‡h‡nZz GB cÖwµqvq †Kvb KvR nq bv, A_v©r W = 0  

  AZGe ZvcMwZwe`¨vi cÖ_g m~Î n‡Z Avgiv Rvwb  H = E + W 

                                                          H = E + 0 

                                                          H = mCV T2 − T1  

 A_v©r mgAvqZb cÖwµqvq mieivnK…Z †gvU Zv†ci cwigvb AšÍtwb©wnZ kw³i mgvb| 

  

 



 mgPvc cÖwµqvq t awi, m kg  f‡ii †Kvb M¨vm‡K mgPvc cÖwµqvq Zvc w`‡q  𝑇1 cÖv_wgK ZvcgvÎv n‡Z 

T2 PzovšÍ ZvcgvÎvq DbœxZ Kiv nj |  

mgPvc cÖwµqvq m¤úvw`Z KvR W = P V2 − V1 = mR T2 − T1  AvqZb Ges AšÍtwbwnZ kw³ 

E = mCV T2 − T1   

AZGe ZvcMwZwe`¨vi cÖ_g m~Î n‡Z Avgiv Rvwb  H = E + W 

                                                        H = mCV T2 − T1 + mR T2 − T1  

 A_v©r mgPvc cÖwµqvq mieivnK…Z †gvU Zv†ci wKQz Ask AšÍtwb©wnZ kw³ e„w×‡Z e¨q nq Ges evwK Ask 

evwn¨K KvR m¤úv`‡b e¨q nq| 



 mgm¨v -01| 0.5 m3
 AvqZ‡bi M¨vm 10 bar Pv‡c Ges 200 C ZvcgvÎvq GKwU wmwjÛv‡ii g‡a¨ mgPv‡c 

m¤úªmvwiZ n‡q 1.2 m3
 AvqZb cÖvß n‡jv| Cp = 1.005 kJ/kg°K Ges Cv = 0.712 kJ/kg°K n‡j 

AšÍtwb©wnZ kw³i cwieZ©b wbb©q Ki| 

mgvavb t  

      Avgiv Rvwb, R = Cp − CV = 1.005 − 0.712 

 R = 0.293 kJ/kg°K = 293 J/kg°K 

 PV1 = mRT1 

  m =
PV1

RT1
=  

10 x 105 x 0.5

293 x 473
   

   m = 3.608 kg. 

Avevi, 

V1

T1
=

V2

T2
 

  T2=
V2T1

V1
 

   T2=
1.2 x 473

0.5
= 1135.2k 

‡`Iqv Av‡Q, 

  V1= 0.5m3,   V2 = 1.2m3
 

  P = 10 bar = 10 x 105N/m2,   

  T1 = 200 + 273 = 473°K 

  Cp = 1.005 kJ/kg°K 

  Cv = 0.712 kJ/kg°K 

 

AZGe, E = mCv T2 − T1  

  E = 3.608 x 0.712 1135.2 − 473  

  E = 1701.123 kJ      

                                 Ans. 



Aa¨vq -6 t Av`k© M¨v‡mi Zvc MZxq cÖwµqv mg~n(Thermodynamic processes of perfect gases) 

 Zvc MZxq cÖwµqv (thermodynamic processes )  t ZvcMwZwe`¨vi  Ae¯’v †hgb t-Pvc, AvqZb I ZvcgvÎvi 

mvnv‡h¨ cÖKvk Kiv nq| G ivwk¸‡jv‡K ZvcMZxq Pjivwk e‡j|  ‡h cwieZ©‡bi Kvi‡b ZvcMZxq gv‡bi cwieZ©b nq  

†m cwieZ©b†K ZvcMZxq cÖwµqv ev (Thermodynamic processes ) | 

  Zvc MZxq cÖwµqvi †kÖYxwefM t  

     cÖavbZ ỳB ( 2 ) fv‡M fvM Kiv hvq, h_v t 1 ) Non Flow Process 

                                                                   2 ) Flow Process 

                                                                  i. Steady flow Process 

                                                                 ii. Unsteady flow Process 

    cªZ¨vMgb Abymv‡i cÖevn‡K  ỳB ( 2 ) fv‡M fvM Kiv hvq, h_v t  1 ) Reversible Process 

                                                                                                2 ) Irreversible  Process 



 Zvc MZxq cÖwµqv mg~n t  

             1 ) Reversible  non-flow  Process 

                           i ) Constant Volume Process 

                           ii ) Constant  Pressure  Process  or  Isobaric  Process 

                          iii ) Constant Temperature Process  or  Isothermal Process 

                          iv ) Isentropic  or Reversible  Adiabatic Process 

                           v )  Polytrophic  Process 

                            vi )  Hyperbolic  Process 

             2 ) Irreversible  non-flow  Process 

                            i )   Constant  Internal  Energy Process 

             3 ) Irreversible  Steady  Flow  Process 

                                  i ) Isenthalpic  Process 



   wewfbœ ZvcMZxq cÖwµqv mg~‡ni Gi  P-V I  T-S  eb©bv  

  

i ) Constant Volume Process  ( w¯’i AvqZb cÖwµqv ) t  ‡h cÖwµqvq  ‡Kvb M¨vm ev †fcv‡ii AvqZb 

   w¯’i  †i‡L GK  Ae¯’v n‡Z Ab¨  Ae¯’vq  cwiewZ©Z nq Zv‡K w¯’i AvqZb cÖwµqv e‡j |  

   g‡b Kwi, GKwU Ave× cv‡Î  m kg  M¨vm w¯’i AvqZ‡b DËß K‡i  T1 ZvcgvÎv n‡Z T2 ZvcgvÎvq DbœxZ Kiv  

   n‡jv| AvqZb AcwiewZ©Z _vK‡j M¨vm KZ©…K  †Kvb KvR m¤úv`b nq bv | 

     myZivs , ZvcMwZwe`¨vi cÖ_g m~Î n‡Z,  H = E + W 

                                                               H = E + 0 
                                                               H = E  
                                                               H = m Cv   ( T2   T1  )              E = m CV  ( T2   T1  )  
                                                              H = E = m Cv ( T2   T1  ) 

volume 

P
re

ss
u

re
 P2                    2 

P1                   1 

V1 =  V2 

Te
m

p
er

at
u

re
 

Entropy 

V = c 

T2                              2 

T1                   1 

S1        S2 

w¯’i AvqZb cÖwµqvq   P – V  Diagram      I         T - S  Diagram 



ii ) Constant Pressure  Process  ( w¯’i Pvc cÖwµqv )t  ‡h cÖwµqvq  ‡Kvb M¨vm ev †fcv‡ii Pvc  

   w¯’i  †i‡L GK  Ae¯’v n‡Z Ab¨  Ae¯’vq  cwiewZ©Z  nq  Zv‡K  w¯’i Pvc cÖwµqv e‡j | GB cÖwµqv  

   Pvj©m Gi m~Î Øviv wbqwš¿Z nq | 

   g‡b Kwi, m kg  f‡ii M¨vm P  w¯’i Pv‡c DËß Kivq Gi AvqZb V1 cwiewZ©Z  n‡q V2 ‡Z cwibZ 

   n‡q‡Q Ges ZvcgvÎv  T1  n‡Z T2 ‡Z cwibZ n‡q‡Q | 

   Avgiv Rvwb, mgPv‡c Zvc mieivn, H = m Cp  (T2  T1 )| ( w¯’i Pvc cÖwµqvq mieivnK…Z †gvU 

   Zvc‡K Gb_vjwc e‡j | ) 

    AšÍtwb©wnZ kw³i  e„w×,  E = m Cv (T2  T1 ) 

    cªwµqv PjvKv‡j m¤úvw`Z KvR  W =  Pvc AvqZb  †jLwP‡Î  1-2  ch©šÍ m¤úªmvib †iLvi AvIZvfz³  

   †ÿÎdj |  A_v©Z,  W = P  V2 − V1  = mR  T2 − T1    
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   wewfbœ ZvcMZxq cÖwµqv mg~‡ni Gi  P-V I  T-S  eb©bv  

  

iii ) Constant Temperature or Isothermal Process  ( w¯’i ZvcgvÎv ev m‡gvò cÖwµqv )t  ‡h 

   cÖwµqvq d‡j ‡Kvb M¨vm ev †fcvi Pvc I AvqZ‡bi cwieZ©b  nq wKš‘ ZvcgvÎv  w¯’i  _v‡K, Zv‡K w¯’I 

   ZvcgvÎv ev m‡gvò  cÖwµqv  e‡j | GB cÖwµqv e‡q‡ji  m~Î Øviv wbqwš¿Z nq, A_©vr PV = Constant | 
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