
GAS PROPERTIES CALCULATION SHEET

MIXED GAS
INPUT GIVEN CONDITION OR QUANTITY IN RED COLOR CELLS

A. Partial gas composition given in % mole         Gas name : Synthesis Gas

 Pressure, p                    = 27.55 bar A  Temperature, t    = 36
O C ,    T = 309

O K

 Designation Gas component Total Note
CH4 H2 N2    Ar H2O

 
 MWi 16.042 2.02 28.02 39.94 18.02 -  Table 1.
 MMi - - - - - -  
 % mole (Mi) 0.737 73.225 25.500 0.303 0.235 100
 MCpi 36.53 28.8 29.18 20.79 33.58 -  Table 1.
 pCR-i 46.40 13 33.9 48.6 221.2 -  Table 1.
 TCR-i 191.10 33.3 126.7 151.1 647.8 -  Table 1.

0.01 . (%Mi ).(MWi ) 0.118 1.479 7.145 0.121 0.042 8.906  Total = MW
0.01 . (%Mi ).(pCR i ) 0.342 9.519 8.645 0.147 0.519 19.172  Total = pcr , equation A.8
0.01 . (%Mi ).(TCR i ) 1.409 24.384 32.309 0.457 1.520 60.079  Total = TCR   , equation A.9
0.01x (%Mi .MCpi ) 0.269 21.089 7.441 0.063 0.079 28.941  Total = MCp
 pred  = p / pCR - - - - - - 1.437  pred = p / pcr
 Tred   = T / TCR - - - - - - 5.143  Tred = T / Tcr
 k - - - - - - 1.403  Equation A.7, k = MCp/(MCp-8.314)
 R - - - - - - 0.934  R = 8.314 / MW
 Z - - - - - - 1.020  Fig. 8 and fig. 9.
 DS - - - - - - 9.550  Equation A.10
 DSn - - - - - - 0.397  DSn = 101.3 / (273 x R)

Flowrate conversion at above condition General notes :
If flowrate given in : kgmol/hr If flowrate given in : Nm3 /hr  1. Alll black cell contain formula for calculation.
 Molecular flow, G mol 600 kgmol/hr  nNormal flow, Q 13430 Nm3 /hr  2. Just blank or fill "  -  " for unnecessary gas 
 Normal flow, Qn 13443.6 Nm3 /hr  Molecular flow, G mol 599.39 kgmol/hr      component column 
 Actual flow, Q 559.50 m3 /hr  Actual flow, Q 558.93 m3 /hr  3. Fill data in the last column for more gas column 
 Mass flow, G 5343.45 kg/hr  Mass flow, G 5338.06 kg/hr     component . Copy black cell in left column

    and paste it in the last column
If flowrate given in : kg/hr If flowrate given in : m3 /hr

 Mass flow, G 5340 kg/hr  Actual flow, Q 560 m3 /hr
 Molecular flow, G mol 599.61 kgmol/hr  nNormal flow, Q 13455.6398 Nm3 /hr
 Normal flow, Qn 13434.88917 Nm3 /hr  Molecular flow, G mol 600.54 kgmol/hr
 Actual flow, Q 559.14 m3 /hr  Mass flow, G 5348.25 kg/hr



B. Partial gas composition given in  kgmol/hr         Gas name : Synthesis Gas

 Pressure, p                    = 27.55 bar A  Temperature, t    = 36
O C ,    T = 309

O K

 Designation Gas component Total Note
CH4 H2 N2    Ar H2O

 
 MWi 16.042 2.02 28.02 39.94 18.02 -  Table 1.
 MMi (kgmol/hr) 29.920 2970.9 1034.6 12.3 9.5 4057.220  Total = MM = Σ(MMi)
 Supporting row 4057.220 4057.220 4057.220 4057.220 4057.220 4057.220 4057.220  Don't delete this row
 % mole (Mi) 0.737 73.225 25.500 0.303 0.234 100  Mi = 100 x Mmi / MM
 MCpi 36.53 28.8 29.18 20.79 33.58 -  Table 1.
 pCR-i 46.40 13 33.9 48.6 221.2 -  Table 1.
 TCR-i 191.10 33.3 126.7 151.1 647.8 -  Table 1.

0.01 . (%Mi ).(MWi ) 0.118 1.479 7.145 0.121 0.042 8.906  Total = MW
0.01 . (%Mi ).(pCR i ) 0.342 9.519 8.645 0.147 0.518 19.171  Total = pcr , equation A.8
0.01 . (%Mi ).(TCR i ) 1.409 24.384 32.309 0.458 1.517 60.077  Total = TCR   , equation A.9
0.01x (%Mi .MCpi ) 0.269 21.089 7.441 0.063 0.079 28.941  Total = MCp
 pred  = p / pCR - - - - - - 1.437  pred = p / pcr
 Tred   = T / TCR - - - - - - 5.143  Tred = T / Tcr

 k - - - - - - 1.403  Equation A.7, k = MCp/(MCp-8.314)
 R - - - - - - 0.934  R = 8.314 / MW
 Z - - - - - - 1.020  Fig. 8 and fig. 9.
 DS - - - - - - 9.551  Equation A.10
 DSn - - - - - - 0.397  DSn = 101.3 / (273 x R)

Flowrate conversion at above condition General notes :
If flowrate given in : kgmol/hr  1. Alll black cell contain formula for calculation.
 Molecular flow, G mol 4057.22 kgmol/hr  2. Just blank or fill "  -  " for unnecessary gas component column 
 Normal flow, Qn 90905.8 Nm3 /hr  3. Fill data in the last column for more gas component. Copy black cell in left column and
 Actual flow, Q 3783.34 m3 /hr      paste it in the last column
 Mass flow, G 36133.14 kg/hr  4. Don't delete supporting row (yellow cell)



CH4 H2 N2 H20

36 36 36 36

36.64 28.82 29.18 33.57

C. Partial gas composition given in  kg/hr         Gas name : Synthesis Gas

 Pressure, p                    = 27.55 bar A  Temperature, t    = 36
O C ,    T = 309

O K

 Designation Gas component Total Note
CH4 H2 N2    Ar H2O

 
 MWi 16.042 2.02 28.02 39.94 18.02 -  Table 1.
 Gi (kg/hr) 480 6000 29000 490 170 36140  Total = G
 MMi (kgmol/hr) 29.92 2970.30 1034.98 12.27 9.43 4056.896  Total = Gmol
 Supporting row 4056.896 4056.896 4056.896 4056.896 4056.896 4056.896 4056.896  Don't delete this row
 % mole (Mi) 0.738 73.216 25.512 0.302 0.233 100
 MCpi 36.64 28.82 29.18 20.79 33.57 -  Table 1.
 pCR-i 46.40 13 33.9 48.6 221.2 -  Table 1.
 TCR-i 191.10 33.3 126.7 151.1 647.8 -  Table 1.

0.01 . (%Mi ).(MWi ) 0.118 1.479 7.148 0.121 0.042 8.908  Total = MW
0.01 . (%Mi ).(pCR i ) 0.342 9.518 8.648 0.147 0.514 19.170  Total = pcr , equation A.8
0.01 . (%Mi ).(TCR i ) 1.409 24.381 32.323 0.457 1.506 60.077  Total = TCR   , equation A.9
0.01x (%Mi .MCpi ) 0.270 21.101 7.444 0.063 0.078 28.956  Total = MCp
 pred  = p / pCR - - - - - - 1.437  pred = p / pcr
 Tred   = T / TCR - - - - - - 5.143  Tred = T / Tcr

 k - - - - - - 1.403  Equation A.7, k = MCp/(MCp-8.314)
 R - - - - - - 0.933  R = 8.314 / MW
 Z - - - - - - 1.020  Fig. 8 and fig. 9.
 DS - - - - - - 9.553  Equation A.10
 DSn - - - - - - 0.398  DSn = 101.3 / (273 x R)

Flowrate conversion at above condition General notes :
 Flowrate given in : kg/hr  1. Alll black cell contain formula for calculation.
 Mass flow, G 36140 kg/hr  2. Just blank or fill "  -  " for unnecessary gas component column 
 Molecular flow, G mol 4056.90 kgmol/hr  3. Fill data in the last column for more gas component. Copy black cell in left column and
 Normal flow, Qn 90898.58 Nm3 /hr      paste it in the last column
 Actual flow, Q 3783.04 m3 /hr  4. Don't delete supporting row (yellow cell)



MCp as function of temperature. Copy this cells and paste at

 upper the table and fill red cell, example on table C.
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