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Section 2

Front Wing Parameters

Position X 776 z 50 Attack Angle 0
Airfoil Chord Thickness Twist angle Span Sweepback Dihedral Buffer zone | Twist ref. chord
Root sd7032 348 79 0 0 25%
Tip sd7032 256 35 0 1120 0.35 0 25%
FWD Control Surface Use TRUE
Span Start(%) | Span End(%) Width(%) Clearance
30 80 23 1.5
Vertical Stabilizer(Center Upper) Parameters Use TRUE Vertical Control Surface Use TRUE
Position X 2400 z 196 Span Start(%) | Span End(%) Width(%) Clearance
Airfoil Chord Thickness Span Sweepback 20 80 20 15
Root MNACA0012 590 74 0
Top NACA0012 304 38 573 35
Vertical Stabilizer(Side Lower) Parameters Use TRUE Vertical Control Surface Use TRUE
Position X 2400 Span Start(%) | Span End(%) Width(%) Clearance
Airfoil Chord Thickness Span Sweepback 20 80 20 1.5
Root MNACA0012 300 40 0
Top NACA0012 156 22 350 20
- n © ~ Fuselage shape control
.g’ E § é Scale X Scale Y Scale Z Move X Move Z
L% E E f‘; Section 1 1 1 1 0 0
l l Section 2 1 1 0 0
Section 3 1 1 0 0
o - Section 4 1 1 0 0
Section 5 1 1 0 0
Section 6 1 1 0 0
Section 7 1.1 1.1 0 0
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* Density, kinematic viscosity, flow speed, AoA, AoS &
« “foamDictionary” , “createSettings” B script set 24M

os.system('foamDictionary -entry zone[x] -set "{}" ' + caseDir + '/system/fvOptions')
os.system('foamDictionary -entry zone[x] .type -set actuationDiskSource ' + caseDir + '/system/fvOptions')
os.system('foamDictionary -entry zone[x] .fields -set "(U)" ' + caseDir + '/system/fvOptions')

os.system(' foamDictionary -entry zone[x] .selectionMode -set cellZone ' + caseDir + '/system/fvOptions')
os.system({'foamDictionary -entry zone[x] .cellZone -set ' + zone[x] + ' ' + caseDir + '/system/fvOptions')
os.system('foamDictionary -entry zone [x] .Cp -set ' + str(Cp[x]) + ' ' + caseDir + '/system/fvOptions')
os.system('foamDictionary -entry ' + zone[x] + '.Ct -set ' + str(Ct[x]) + ' ' + caseDir + '/system/fvOptions')
tmp_box = bounding_box(caseDir + '/constant/triSurface/' + tmp_file)

UPx = tmp_box[¢ + tmp_box

UPy = tmp_box[1] 8 + tmp_box[4]

UPz = tmp_box[2 8 + tmp_box[5]/

magDiskDir = (float(diskDir[x][ + float(diskDir[x][2
UPx = UPx - float(diskDir[x][0]),

UPy = UPy - float(diskDir[x][1])/

UPz = UPz - float(diskDir[x][2])/

upstreamPoint = "(' + str(UPx) + ' ' + str(UPy) + ' ' + str(UPz) + ')’

dirVector = '(' + str(—float(diskDir[x][ magDiskDir) + ' ' + str(—float(diskDir[x][1])/magDiskDir) + ' ' + str(—float(diskDir[x][2])/magDiskDir) + ')’
os.system('foamDictionary -entry ' + zone[x] + '.diskDir -set "' + dirVector + '" ' + caseDir + '/system/fvOptions')

os.system('foamDictionary -entry ' + zone[x] + '.diskArea -set ' + str(diskArea[x]) + ' ' + caseDir + '/system/fuOptions')

os.system(' foamDictionary —entry ' + zone[x] + '.upstreamPoint -set "' + upstreamPoint + '" ' + caseDir + '/system/fvOptions')

flowVel = 'uniform (' + str(Ux) + "+ str(Uy) + ' ' + str(Uz) + ')’

os.system('foamDictionary -entry region8.freestream -set "{}" ' + caseDir + '/system/settings/boundaryConditions')
os.system('foamDictionary —entry region®.freestream.type -set "velocityInlet" ' + caseDir + '/system/settings/boundaryConditions"')
os.system('foamDictionary —entry region®.freestream.U -set "' + flowVel + '" ' + caseDir + '/system/settings/boundaryConditions')
os.system('foamDictionary -entry region®.freestream.turbIntensity -set "uniform 8.61" ' + caseDir + '/system/settings/boundaryConditions')
os.system('foamDictionary —entry regionf.freestream.viscosityRatio -set "uniform 18" ' + caseDir + '/system/settings/boundaryConditions')
os.system('foamDictionary —entry region®.flow.U -set "' + flowVel + '" ' + caseDir + '/system/settings/initialConditions')

os.system('sed -i "s/ABLWall;/adiabaticWall;/g" ' + caseDir + '/system/settings/boundaryConditions')

os.system('foamDictionary -entry convergenceCriteria.pressure -set "' + converge + '" ' + caseDir + '/system/settings/numericConditions')
os.system('foamDictionary —entry convergenceCriteria.momentum -set "' + converge + '" ' + caseDir + '/system/settings/numericConditions')
os.system('foamDictionary —entry convergenceCriteria.turbulence -set "' + converge + '" ' + caseDir + '/system/settings/numericConditions')
os.system('foamDictionary —entry improveStability -set "true" ' + caseDir + '/system/settings/numericConditions')

os.system('setConditions -case ' + caseDir + ' > ' + caseDir + '/log.setConditions 2>&1')
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« OpenFOAM EX{2| Xtz 35}
« oA ZZ1(AoA, AoS, RSET) Ol Tist H= 2| caseDir H2 s AN £ &
« ‘/postprocessing/’ 0|5t It Parsing

CdlList 1
ClList = []
[]
n alphalist:
append(fLloat(

dataDir = head+'_AoA_'+y+'_AoS_'+x+'/data-Umag_'+Umag+'_AoA_'+y+'_AoS_'+x

with open(dataDir+"/forceCoeffs/B/forceCoeffs.dat',
tmp = f.readlines()[-1]
CmList.append(tmp.spli
CdList.append(tmp.spli
ClList.append(tmp.split(

partList = []
for i in os.listdir{dataDir):
if os.path.isdir(os.path.join(dataDir,i)):
'forceCoeffs':
nue

partList.append(i)

excelFile = head + '_AoA_' + y + '_AoS_' + x + '/forces.xLsx'
wb = xL.Workbook()
ws = wb.active

ws['B1'] 'CFX [N]'
ws['C1'] 'CFY [N]'
ws['D1'] = 'CFZ [N]'
ws['E1'] 'CMX [N-m]"
ws['F1'] 'CHY [N-m]"
ws['G1'] 'CMZ [N-m]"

ind = 1
for i in partList:
ind = ind + 1
ws['A'+str(ind)] = i
1 open(dataDir+' i+'/@/forces.dat', '
tmpl = f.readlines()[-1]
float(tmpl.r
float(tmpl.replace
float(tmpl.replace
Float(tmpl.replace(' (", r .spli J+Float(tmpl.
float(tmpl.replace . i . i +float(tmpl.
float(tmpl.replace('(","' r c i J+float(tmpl.
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AFT Wing Parameters
Pasition X 2109 z 164 Aftack Angle 0
Airfail Chord Thickness. Twist angle Span Sweepback Dihedral Buffer zone | Twist ref. chord
Root 56043 991 99 0 o 25%
Mid 596043 486 58 0 453 29 0 5 25%
| Tip 5g6043 399 48 0 1400 03 o 25%
Buffer Zone Shape Chord 210811 AFT Control Surface Use FALSE
w2-3 991 149 Span Start(%e) | Span End(%e) Width(%) Clearance
Num Sections 10 486 75 10 90 30 15
Blend Bulge 05 3n 30
‘Continuity Tangent

X~

Lift
T 200
3000 | —®- baseline e baseLine
-®- span +5% . 'J..:‘ span +5%
-#- span +10% ol iy span +10%
2500 1 -@- span +20% },.' px o 100 span +20%
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R
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e
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L/D Comparison
12
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8
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a
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