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Equation for Entrainment Ratio for choked flow (compression ratio > 1.8)



Cr 



Pc Pe



where: Cr = compression ratio, pressure of compressed vapor to pressure of entrained vapor
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where: w = Entrainment ratio, mass flow rate of entrained vapor to mass flow rate of motive steam



w



me mp



where: me = mass flow rate of entrained vapor, kg/h mp = mass flow rate of motive steam, kg/h Pe = pressure of entrained vapor, kPa(abs) Pc = pressure of exiting vapor (condenser), kPa(abs) Pp = pressure of motive steam, kPa(abs) Er = Expansion Ratio, pressure of motive steam to pressure of entrained vapor where:



Er 



Pp Pe



A to J are constants where: A= 0.65 B= -1.54 C= 1.72 D= 0.0679 E= 22.82 F= 0.000421 G= 1.34 H= 9.32 I= 0.128 J= 1.14 R2 = where:



0.85



R2 = coefficient of determination



Area Ratios & Motive Steam Pressure at Nozzle Outlet



P2  0.13  Pe



0.33



 Pc



0.73



A1 1.09 1.12  0.34  Pc  Pp  w 0.16 A3 A2  0.83 0.86  1.04  Pc  Pp  w  0.12 A1 where: P2 = A1 =



pressure at nozzle outlet, kPa (abs) 2 cross-sectional area of nozzle throat, m , refer sheet "Ejector Sketch"



A2 =



cross-sectional area of nozzle outlet, m2, refersheet "Ejector Sketch"



A3 =



cross-sectional area of ejector throat, m2, refer sheet "Ejector Sketch"



Coefficient of determination for each of the above three correlations is 0.99 Reference: "Evaluation of Steam Ejectors" by Hisham Al Dessouky, Hisham Ettouney, Imad Alatiqi, Ghada Al-Nuwaibit Chemical Engineering & Processing 41 (2002) 551-561 Prepared by:



Ankur Srivastava Chemical Engineer



[email protected]



da Al-Nuwaibit



Equation for Entrainment Ratio for non-choked flow (compression ratio < 1.8)



Cr 



Pc Pe



where: Cr = compression ratio, pressure of compressed vapor to pressure of entrained vapor



 E  F  ln(Pp )  C D w  A  ErB  Pe  Pc    G  H  ln(Pc )  where: w = Entrainment ratio, mass flow rate of entrained vapor to mass flow rate of motive steam



w



me mp



where: me = mass flow rate of entrained vapor, kg/h mp = mass flow rate of motive steam, kg/h Pe = pressure of entrained vapor, kPa(abs) Pc = pressure of exiting vapor (condenser), kPa(abs) Pp = pressure of motive steam, kPa(abs) Er = Expansion Ratio, pressure of motive steam to pressure of entrained vapor where:



Er 



Pp Pe



A to H are constants where: A= -0.0000189 B= -5.32 C= 5.04 D= 0.0905 E= 22.09 F= -6.13 G= 0.82 H= -0.0000337 R2 = where:



0.79



R2 = coefficient of determination



Area Ratios & Motive Steam Pressure at Nozzle Outlet



P2  1.02  Pe



0.000762



 Pc



0.99



A1 1.11 1.13  0.32  Pc  Pp  w 0.36 A3 A2 0.81 0.81  1.22  Pc  Pp  w 0.0739 A1 where: P2 = A1 =



pressure at nozzle outlet, kPa (abs) cross-sectional area of nozzle throat, m2, refer sheet "Ejector Sketch"



A2 =



cross-sectional area of nozzle outlet, m , refersheet "Ejector Sketch"



A3 =



cross-sectional area of ejector throat, m2, refer sheet "Ejector Sketch"



2



Coefficient of determination for each of the above three correlations is 0.99
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