
MEC 4011:  Useful Equations  

Ideal gas law RTpv =  or mRTpV =  or RTmnpV ~= , molar mass  
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Work ∫= pdvW      ;  and heat ∫= TdsQ  
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Steady Flow Exergy sThsTpvub oo −=−+=   

For a wet vapour, dryness fraction x, fgf xuuu += ; fgf xhhh += ; fgf xsss +=  

Rcc vp =−    where specific heat at constant volume vc ,specific heat at constant pressure pc ,specific gas constant R  

 

For a solid or liquid, no change of phase mcdTdQ =  

Tcu v=   u is the specific internal energy  

Tch p=   h is the specific enthalpy  

pvuh +=  

Reversible Adiabatic process Cpv =γ
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For a polytropic process  
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For an isothermal process, the work done is 
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Ideal Otto Cycle 1
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Hydrogen H2 2 Oxygen O2  32   Nitrogen N2 28  Carbon C 12 
Air 21% O2 79% N2 
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Mixture Strength  =  Equivalence ratio  

a

s

AFR

AFR=φ  

T

a

T

a

T

a

n

n

V

V

p

p ==   i.e. Ratio of pressures =ratio of volumes = ratio of moles 

 
 
Simple Impulse  
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Two stage velocity compounded, Curtis Turbine 
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Impulse Reaction , Parsons type , 50% reaction 
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