
ENTROPY GENERATION ELEMENTARY PROCESSES 
 

1. MECHANICAL FRICTION 
 
 
 
 
 

fA AB PA= µ'  (1) 
 
 
 

 
Wfriction = fA.Δℓ (converted − to− heat)         (2) 
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2. ELECTRICAL HEATING (Joule Effect) 
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3. HEAD LOSS 
 
Internal Flow 
 
 
 
 
 
 
 
 
 
 

H2 = H1 and Sgen = (S2 − S1) !m       (6) 
 
 
 



Considering 
 
 
Tds dh vdp= −                    (7) 
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External Flow 
 
 

FA U
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4. HEAT TRANSFER 
 
 
          dSsist = Sgen  
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 with     C =m c              (13) 

 

   T1  T2 
 
  δQ 
 



5. MIXTURE 
 
 
 
 

 
 
 
 
 
 
a) Same fluid 
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m3, T3, p3 

m2, p2, T2 

m1, p1, T1 

(ΔS)CV = Sgen



 Sgen =m3s3 −m2s2 −m1s1           (15) 
 
 Sgen =m1 (s3 − s1)+m2 (s3 − s2)          (16) 
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Cp = C (incompressible fluid)          (18) 

 
b) Mixture of perfect gases 
 

Equation of state:  p = ρ R T           (19) 
 



 
1
ρ
dp
T R dpp=              (20) 
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(p3)1 = Partial pressure of gas 1 

 
(p3)2 = Partial pressure of gas 2 
 

  If: p1=p2=p3 
 
 

          (22) 
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Sgen = −Rm1ℓny1− Rm2ℓny2
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For perfect gases, ΔSgen is independent of the gas (O2, N2, H2, etc.) 
 
 
 
 
 



 
           If there is only one gas then: 
           y y1 2 1= =  
           and 
           ∴(Sgen )mist = 0  
 
 
 
 
 
For a mixture with n gases at p, T ctes: 
 

Sgen
Rm

= yi ℓn
1
y
;

i=1

n
∑              (24) 

with   yi =∑ 1              (25) 
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6. CHEMICAL REACTION (COMBUSTION) 
 
 
 
 
   
 
 
 
h =molar partial enthalpy  
s =  molar partial entropy  
 

 

Hp −Hr =
!Q
!n fuel              (26) 

To, po 
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ν pi hpi − νri hrii=1

m
∑ = !Q / !n fueli=1

n
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with νr1 1=      ! !nri ri n= ν  
       ! !npi pi n= ν  
       !n = reaction velocity 
        

 
 
 
 
 
n fuel C fuelH fuel +ν2 n fuel O2→ν3 n fuel H2O+ν4 n fuel CO2             (28) 
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Sgen = ( νri µri − ν pi∑ µpi∑ )
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Sgen =
A
To
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( )A ri ri pi pi= − ∑∑ =ν µ ν µ  chemical affinity       (32) 

 
 
 



7. DIFFUSION 
 
 
 

 
 
 
 
 
 
 
Chemical potential reduction: 
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dni
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µi(a)−µi(b)( )           (33) 
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