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A Co-Simulation System Model of A Fuel Combustor Model by Modelica
and A Natural Convection Model by OpenFOAM

An Example of FMI 1.0 for Co-Simulation
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Abstract
A Co-Simulation system model using FMI1.0 for Co-Simulation standard for a fuel combustor model
and an OpenFOAM CFD convection model is generated. The combustor model is written in Modelica and
converted to FMU by using JModelica.org. Master tool of this co-simulation a python script using PyFML.
FMU for OpenFOAM model is achieved by a server script and modified codes of FMUSDK.
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Modelica Standard Library (Modelica Association) ¢ Thhermal.FluidHeatFlow @ Examples (Z& £i15
SimpleCooling T /L& X—RA L L7z, ZhuE, A7 THE S NT2KZ B S OBVREIC X » TInE-4
LETNANTHY, ZOBJROET NVE ERO Plenum ET/MZEE LTZ. AKETATHE, BEEROAD OO
KIBEEZATTELTEHEZD L, TAOBEEICL > TEDLNEERHOOKENHEIE L TELNS. 20
LI UTHERR L2 0 A RBERHTE T /L% IModelica. org Z W T =231 L L, FMI 1.0 for Co-Simulation
DFEITHE D Functional Mock—up Unit (FMUICEHA L 7=. - T, T V& Ek L7=Y —/LiX OpenModelica
THHD, FMUIZE FND V3T IModelica. org DHDTH A.
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Fig.1 Fuel Gas Combustor Model
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Fig. 2 |Z OpenFOAM (Z X B EGHAET /v &2~ ffdTxcr8aid, 2RI O Pz A 1 (Hot water In),

FEA AT O FEBIZHE S (Cold water out) WHDHHEORER TH Y, FHEMEKEZ P/ T H1-DICEROM
OPNHEIDKIFRE & 72> TWD . KRITEED DI T ANBREESSN OEE % R U TR AT 3T
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Item Value
1 [ModelName ] FOAMTestModel
2 Description OpenFOAM Model
Input Variable StartValue | Output Variable | Start Value
Hot water In i e 1 ffo 2
. . (3 | | 3 |pout 122
Tin, Uin g :
FMU Name: | FOAMTestModel2 0
GUID: | (ff2cb36d-912a-4735-b0d 1-c8df7b0577ce} 500
1P Address: | 1037.129.4 1.0e-4
Cold water Out 3
TOU t Clear Reload Save Generate FMU Close
Fig.2 Thermal Convection Model by OpenFOAM Fig.3 Interface Setting
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Fig.4 Co-Simulation system
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Fig.5 Water temperatures of inlet and outlet of conbustor
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Fig.6 Distributions of temperatures and velocities
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[1] Modelica Association Project FMI, Functional Mock-up Interface for Co-Simulation, ver.1.01, 2017, htt
ps://svn.modelica.org/fmi/branches/public/specifications/v1.0/FMI_for_CoSimulation_v1.0.1.pdf, (accesse

d 2018-11-27).





