
THER103 
(INTRODUCTION TO THERMO-FLUIDS) 

KEY FORMULAE 
 
 

Non-Flow Energy Equation:  
 
Steady Flow Energy Equation: 

 
 

Reversible Non-Flow Processes for Perfect Gases 

 
 
 

Property Relationships for Perfect gases 
 
Universal Gas Equation: 
 
Perfect Gas Equation: 
 
 
 

 

 
Constant 
Pressure 
(Isobaric) 

Constant 
Volume 

(Isochoric) 

Constant 
Temperature 
(Isothermal) 

Polytropic Adiabatic 

Equation 
defining the 

Process 
.constp =  .constV =  .constT =  .constpV n =  .constpV =γ  

12Q  )( 12 TTmcp −  )( 12 TTmcv −  12W−  12WU −∆  zero 

�−=
2

1

12

V

V

pdVW  

 

)( 12 VVp −−  
 

)( 12 TTmR −−  
zero 

2

1
11 ln

V
V

Vp  

 

2

1
1 ln

V
V

mRT  

1
1122

−
−

n
VpVp

 

 

1
)( 12

−
−

n
TTmR

 

1
1122

−γ
− VpVp

 

 

1
)( 12

−γ
− TTmR

 

U∆  )( 12 TTmcv −  )( 12 TTmcv −  zero )( 12 TTmcv −  )( 12 TTmcv −  

 
Other 
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 FLUID DYNAMICS 
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   (Bernoulli’s Equation – no losses) 

 
 

PIPE FLOW LOSSES 
 

Pipe Friction: 
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FLUID STATICS 
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