
Compressor Polytropic Head Calculations from Vendor Data

[ to be used in UNISIM, HYSYS ]

Vendor Data refer to Graph-B
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http://www.coolprop.org/fluid_properties/HumidAir.html#sample-hapropssi-code
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For density of H2 saturated with H2O at 40C & 1.14bar [operational conditions]

"Water"

"Hydrogen"
Species

see Graph-A

0.65

0.651
M
frac

°C40T bar1.14P

3
m

kg
0.0882CoolProp_Props , , , , ,

1
SpeciesP"P"T"T""D"ρ

H2

water vapour density

3
m

kg
0.0512CoolProp_Props , , , , ,

2
SpeciesT"T"1"Q""D"ρ

satH2O

bar0.0738CoolProp_Props , , , , ,
2

SpeciesT"T"1"Q""P"P
satH2O

One can compare result with [313K, 1.13ATM]:
https://www.engineering-4e.com/h2o-physical-properties-calculator
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Using mixing density formula

3
m

kg
0.2088

ρ
H20

2
M
frac

ρ
H2

1
M
frac

1
ρ
Mix_H2_H2O

22 Aug 2023 02:17:17 - Worksheet1.sm

1 / 3



stack , round , 2M
3

M
4

M
5

augment , , , , , , , "kW""PH.H2 m""PH.Air m""PH.H2 kJ/kg""PH.Air kJ/kg""satH2 kg/hr""satAir kg/hr""m3/h"M
4

diag
TM

2
M
1

M
3

kW

1

m

1

m

1

kg

kJ

1

kg

kJ

1

hr

kg

1

hr

kg

1

hr

3m

1

M
2

augment , , , , , , , ComppowerPH
satH2_m

PH
Air_m

PH
satH2

PH
Air

MassFlow
satH2

MassFlow
Air

Comp
flow

M
1

kg

N
9.8

1
PH

satH2
PH

satH2_m

kg

N
9.8

1
PH

Air
PH

Air_m

MassFlow
satH2

Comp
power

PH
satH2

MassFlow
Air

Comp
power

PH
Air

ρ
Mix_H2_H2O

Comp
flow

MassFlow
satH2

ρ
Air_20C_Saturated

Comp
flow

MassFlow
Air

Table

PH refers to Polytropic Head. This can readily be used in UNISIM, HYSYS
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See the Z-compressibility chart. H2 compression for same pressure ratio is far more energy
intensive than air
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Graph - A Graph - B

HYSYS compressor curve input option

22 Aug 2023 02:17:17 - Worksheet1.sm

3 / 3


