PURIFE.RRFEMNE: FREIMLE: IR
BMESECEE

1 PR R 2t
11 BRRCF s HF =TT

MR E BN ] F R RMR TR FUF R R E MR F, €
BEFME R W%, AERE AN, R, FE e £ g AEAE, U
BB -t . EMRTET, WEHAFERZRC, EHR TS
AMA Z BB F KA, DARIE B RO e v ke iR VIR B . 71 A0 7= 4
2H K

1.1.1 FEMPHERE

W AEFRETREEARE, HRT RANELAF IS, 3
SEENCEL )3

HmBTRETURTA:

feb, BREBEE, REEEK, [ B[ 145 REEAF B HIKE,
o RR AR B
112 EREHRiE

EREH BERMTIRE, FTULETFEALR S 72T H:
= exp (——

e, EHERET, AEAE, REEILKETHR ELEHEE.

1.2 (6 ZF REMERIE RS

W RN W4 — R I MF R K, A KM E A R B KR, 7
PR REH ., EMRTES, AFREMETUEFTEE, AR FEEHK
TSR An A

1.2.1 RMMILERIRTR

RO W 438 % R SRR, R aemtt e RAmERNRE, fl, T
DL RRE P 48

—



+ o
AUERTRA: |t | REL|RE2 | —|——||Al-1]0]|B]1]-
1j1clol-1f|Dfjof1]

1.2.2 RRMMILERYTEIL

EEFRMA T, EROREAEFEEL, LRI ITHEEAR. HLTEE
e - BRI R AL - R P ROR - R £ RO B AT

1.3 BRRIFERHRIEIR SR

WEMR G AR, ME RN FHAFER WELER . I
THEXFURRF F @ RST . & LA E5 4 &3 Cantera,
CHEMKIN # OpenFOAM .
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1.3.2 Cantera 7505l : TEIERPAKE R M
T A& —/ME F] Cantera 4T 5] 2 A B KR 7 B 89 Python A4 7R 1] :

import cantera as ct

gas = ct.Solution('gri30.xml")

gas.TPX = 300, ct.one_atm, 'CH4:1, 02:2, N2:7.56'
r = ct.IdealGasReactor(gas)

sim = ct.ReactorNet([r])

time_step = 1e-6

 end_time = 0.001



data =]

L t=0.0

while t < end_time:

: sim.advance(t + time_step)
data.append([t, rthermo.T, r.thermo.P, r.thermo.X])
t = sim.time

! for row in data:

print(f'Time: {row[0]:.6f} s, Temperature: {row[1]:.2f} K, Pressure: {row[2]:.2f} Pa, Species: {row
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» import cantera as ct
» gas = ct.Solution('gri30.yaml')

' reaction = ct.Reaction(gas.species('CH4'), gas.species('02'), gas.species('CO2'), gas.species('H20'), !
1 1,2,1,2)

! gas.add_reaction(reaction)
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from scipy.optimize import minimize
import numpy as np

i def error_function(rate_constants):
simulation_results = calculate_simulation_results(rate_constants)

error = np.sum((simulation_results - experimental_data)**2)

return error



initial_rate_constants = [1.0, 2.0, 3.0, 4.0]
' result = minimize(error_function, initial_rate_constants, method='Nelder-Mead')

' optimized_rate_constants = result.x
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import cantera as ct

gas = ct.Solution('gri30.yaml’)
prr = ct.PRR(gas)
prr.set_tolerance(0.01)
prr.run()

é._sii_"_“_“_"_i_f led_network = prrsimplified_network ]
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RAEERRE. Vi, Cantera ¥, TURLNTREREEEMES:

» import cantera as ct

gas = ct.Solution('gri30.xml")



| gas.TP = 1200, 101325
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i r = ct.IdealGasConstPressureReactor(gas)
! sim = ct.ReactorNet([r])

while sim.time < 1.0:

sim.step()
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W4, f# A Python #Y matplotlib & ¥ LUt Cantera #9157 2 45 R #47 #] A4k

' import matplotlib.pyplot as plt

! time = r.time

: temperature = r.T

plt.plot(time, temperature)

| plt.xlabel("fiF i) (s)')

| plt.ylabel(JiL /% (K)')

| plt.title(' AR 75 o IR AR 4L)
plt.show()
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: from openfoam import solver

twoPhaseSolver = solverTwoPhaseFlowSolver()



twoPhaseSolver.setPhaseProperties('gas’, rho=1.225, mu=1.81e-5)
twoPhaseSolver.setPhaseProperties('liquid', rho=800, mu=0.001)

L # BRI AR R
: twoPhaseSolver.setEvaporationModel('RanzMarshall')

,,,,,

L # KBS

' twoPhaseSolver.setCombustionModel('EddyDissipation')

L # AT B
' twoPhaseSolver.initializeSimulation()

L BT
! twoPhaseSolver.runSimulation()
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' from openfoam import solver

| # LI Z IR ALH)
twoPhaseSolver = solverTwoPhaseFlowSolver()

|t 1 TR R B 1
i twoPhaseSolver.setPhaseProperties('gas', rho=1.225, mu=1.81e-5)
twoPhaseSolver.setPhaseProperties('solid', rho=2200, mu=0.0001)
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' twoPhaseSolver.setParticleMotionModel('DiscretePhaseModel')

L # B E Y

' twoPhaseSolver.setCombustionModel('EddyDissipation')

IR
: twoPhaseSolver.initializeSimulation()



twoPhaseSolver.runSimulation()
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¢ Eddy Dissipation Model (EDM)
¢ Progress Variable Model (PVM)
¢ Flamelet Model

4.2.1 Eddy Dissipation Model (EDM)

EDM {8 3% ifr J oA e RE 46 Rk B - R R A LA, TR #E ke . 2R
ATimnEEREekrdE.

4.2.1.1 =BIKEI

from openfoam import solver

edmSolver = solver.TurbulentCombustionSolver()
edmSolver.setTurbulenceModel('kEpsilon')
edmSolver.setCombustionModel('EddyDissipation’)
edmSolver.setChemicalNetwork('gri30.cti')
edmSolver.initializeSimulation()

edmSolver.runSimulation()

4.2.2 Progress Variable Model (PVM)
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