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PHENOMENA / TOOLKIT
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FLUID PROPERTIES

1 Wide set of working fluids x x x x x x x x x Liquids Liquids

2 Fluid mixtures x x x Air x x x x

3 Species concentration in fluid x x x x x

4 Liquid non-cond. Mixture x x x x x x

5 Two phase flow and cavitation x x x x x x x x

6 Chemical reaction x x x x x x x x

7 REFPROP & NIST databases of fluids x x x x x x x

CRYOGENIC MODELLING

8 Cryogenic networks modelling x x H2 x x

9 Cryocoolers x x

10 Cryogenic refrigerators x x x

11 Liquefaction plants x

12 Helium properties from HEPAK x x x

13 Used in big cryogenic installations x

FLUID SYSTEM CAPABILITIES

14 1D pipe (variable nodal discr.) x x x x x x x x x x

15 Water hammer x x x x x x x

16 Reverse flow calculation x x x x x x x x

17 2-temperature tanks (gas-liq.) x x x x x

18 Tank temperature distribution x x x x x

19 Molecular flow calculation x x x x x

20 Splitters and collectors x x x x x x x x x x x x

21 Wall friction calculation x x x x x x x x x

22 Presure drop calculation x x x x x x x x x x x x

23 Thermal delay - Pipe nodalisation x x x x x x x x

24 Wall heat exchange x x x x x x x x x x x x

25 Transient calculation x x x x x x x x x x x

26 Steady calculation x x x x x x x x

27 LH2 as fuel x x x x x x

FLUID DEVICES

28 Valve orifices and filters x x x x x x x x x x x

29 Actuators x x x x

30 Pump devices x x x x x x x x x x x x

31 Heat exchangers x x x x x x x x x x x x x

32 Boiler and presurizer devices x x x x x x x x

33 Tank devices 0D x x x x x x x x x x x x

34 Tank devices 1D x x x x

35 Sloshing calculation x

36 Condenser x x x x x x x x

37 Evaporator x x x x x x x x

BURNERS

    ENERGY, WATER & PROCESSSPACE AERO
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38 Combustors and preburners x x x x x x x

39 1D combustion model x x x x x

40 Emission calculation x x x x x

41 Equilibrium combustion model x x x x

42 Finite rate combustion model x

43 Liquid propellant x x x x

44 Solid / Hybrid propellant x

45 Supersonic Air Breathing Engines:Ramjet/Scramjet x x

46 Startup/Shutdown Calculation x x x x

NOZZLES

47 Generic con-div 1D nozzles x x x x x

48 Advanced nozzles: high order numerical schemes x

49 Simplified cooling jackets (two-phase) x x x x

50 Advanced cooling jackets (3D wall) x

51 Liquid Film Cooling / Gaseous Film Cooling x

52 Transient calc. (startup, …) x x x x x x x x

SPACE PROPULSION SYSTEMS

53 Advanced chemical propulsion architectures x x

54 In-space electrical propultion: EP thruster,GIT,HET, etc. 0D 0D

55 Nuclear propulsion: thermal and electric systems x

56 Orbital mechanics library x

TURBOMACHINERY

57 Turbines and compressors x x x x x x x x x

58 BETA / ZETA / MFT maps x x x x x

59 Gamma / Reynolds corrections x x

60 Secondary Air System bleeds x x x

61 Variable Stator Vane Angle x

62 Cooled turbines x x x x x x x

63 Cold compressors x x x x x x

64 Screw compressors x x

65 Ideal compressors x x x x x x x x

66 Turbine x x x x x x x x

67 Turbine with brake x

68 Pumps x x x x x x x

69 Engine & Vacuum pump x x x x

INDUSTRIAL DEVICES

70 Industrial reactors x x x

71 Cabin and crew x x

72 Weather/Environmental influence x

73 Human presence x x

74 Thermal envelope x

75 Absorber x x

76 Phase separators x x x x

77 Multistreams heat exchangers x
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78 Accumulators x x x x x x

79 Attemperator, cooling tower x x x x

80 Vacuum breaker x x x

81 Alkaline Electrolyser x x

82 PEM Electrolyser x x

83 Solid Oxide Fuel Cell x

84 Alkaline Fuel Cell x

85 PEM Fuel Cell x x

86 Methanol plant x

87 Steam turbines x x x x x

88 Rankine/Brayton based architectures x x x x x

89 HVAC System/Machinery/Equipment x

90 Moisture separators x x x x x x x x

91 Membranes x x

HEAT RECOVERY STEAM GENERATION

92 Boilers/downcomer x x x
93 Evaporator/Superheater/Economiser x x x x
94 Fuel Gas; Air Fan, Burners, etc x x x x
95 Level & Steam P/T controllers x x x x
96 ATD (Airframe Thermal Design) x

MAIN CALCULATION TARGET

97 Steady state x x x x x x x x

98 Sensitivity analysis for design applications x x

99 Multipoint design with inequalities x x

100 Slow dynamics transient calculations x x x x x x x x x x

101 Fast dynamics transient calculations x x x x x x x x x

102 Optimisation and parameter estimation x x x x x x x x x x x x x

EXPORTING MODEL

103 FMI x x x x x x x x x x x x x

104 OPC-UA x x x x x x x x x x x x x

105 Web API x x x x x x x x x x x x x

106 Excel x x x x x x x x x x x x x

107 Matlab-Simulink x x x x x x x x x x x x x

108 Python x x x x x x x x x x x x x

109 C/C++ x x x x x x x x x x x x x


