




12700 cfm 2 stage
roots vacuum system



REGIONS 7 6 5 4 3 2

Pressure, torr 5  2.5  0.5  0.1  0.01  1.0E-03 1.0E-05  

length of hole, mm 1200 20 20 20 20 20 20

       , ft 3.94
Hole dia D , mm 28

                , inches 1.102

no holes 124

P2 / P1 0.50 0.20 0.20 0.10 0.10 0.010 0.10

P1 - P2, torr 2.5 2 0.4 0.09 0.009 0.00099 0.000009
Pave= .5(P1 + P2), torr 3.75 1.5 0.3 0.055 0.0055 0.000505 5.5E-06

                            , micron 3750 1500 300 55 5.5 0.505 0.0055

m.f.p = 1.91/P 0.00051 0.0013 0.00637 0.035 0.347 3.782 347.3
   where P is in microns

Pave x D 4133.86 1653.54 330.71 60.63 6.06 0.56 0.01

  where D in inches
            P in microns

VISCUS REGION  Pave x D > 200 TRANSITION REGION  Pave x D > 6 MOLECULAR REGON  Pave x 

Conductance C C=20 x A /[1-(P2 / P1)] C=20 x A /[1-(P2 / P1)]     For molecular flow throuth orifice

    A is area in cm̂2,  C in l/sec     A is area in cm̂2,  C in l/sec C=125 D̂2, D in inches
    C,  microns 731 151.9 151.9

        , l/sec 345 153.93804 153.93804 136.83381 136.83381 71.7 71.7

Q = C (P2 - P1),  t l/sec 863 308 62 12 1 0 0
Qtotal = Q x nb holes 106,953      38,177        7,635          1,527         153            9                   0            

S = Q / P, l/sec 42,781        76,353        76,353        152,707     152,707     879,589        79,963   

AIR

ZENON, Xe

                 n_air / n_Xe = .79

Qtotal .Xe 84,493        30,160        6,032          1,206         121            7                   0            

S = Q / P, l/sec 33,797        60,319        60,319        120,638     120,638     694,875        63,170   

No Roots blower at Sp, l/sec 5990 5.6              10.1            10.1            
    Total roots pumps 25.78      

no spares = sqrt (no pumps) 5.1    

Pumping Calculations


