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1 Blade Element Theory (BET)
2 Momentum Theory (MT)

dodlo —

S0 yuS 5 9 Y g g9 Jlail ki joo (g ooy 059 0l
$9) SIS akejur S Ml o s Jbyd (g BB E5 L op)lS
ol iol38) b s dlo s )l s o slaloslgn 4 Cand oy oy
5l st glgil g 098 0 dgdze sollas (lady )5 4 ol 3y
oaly Jloyl 9 [V] (65)5LiS ¢yl yoe 55 oalatul aile collas e (slad )l
A 4y Lol JSyebdy .Cunl (o y25 B lalaglon cpl ol clbls)l
S g D L
Y1y

o) adaw | (050 Cunld g Canis CulilB cle 4 jlg ydses
sl [V] Sl pispo ot slalenlsa b jd lofg dSL
(oulopd lgpdges sl o 4 adeSh laa L jlbesTs
ot ool die (2l 5 Bgd e Cguome jlgpdges 5l 50 g9
9L o 51 Ygano o5y [D 5 ¥ cenl 500y (il 5 5l (sloatns)

m_navabi@sbu.ac.ir :clsle Joss sty ©

(Creative Commons License) _edpe Sai 3l ulud cov dlio cpl ol oad odly puS pual olStils @l)liwl & 36 Goi> 5 (B 4 cpilse Goi>
BY NC

Asleyd s https://www.creativecommons.org/licenses/by-nc/4.0/legalcode sl 3l ¢ wilud oyl @lssa (sl ol 48,8 )18 Lod o yiand 5

Yoy



FYSA B YTOY doio VAR Jlo VY 0,leud DY 095 ¢y pool Siln i 4 pui

9 pyiege (5195 b9y ) d929e (b Vol 5 Lallg) oslitul L 1]
b adgl b 6 wsiy sl oddi i cojgale (sladiulgd olul
Lo )])Blf); 5l eslazwl b s gud oo fbu‘ poioge (6)95 51 ool
T ) 9 Seem S g bl a5 VAT b S (Sl oS
58l 5 ol Il b g ol 005 48]]I 3 STy Snliydg ] alows el
b9y D5 e Silwainge 0l ()b sl Jae ke il
ol plonsl ilodige wiyel (Shb ol s eadedlil (¢ jledig
oA (FRulons meitus (Slwdlaty Uhg) b ol (295 polie o
b pbojl gy pd Jde gl yiolyl (gilwdins (sl oo dols .ol
o cilisee ae sl Shb o bl oid zlyseil adel Sl 5l
G Jrgdpl cual alold g hgdpl 5y Job < Jagdnl cual al; wilo
hb ekl 2 @b 8t & Wl s @ Oglite b arn @
Sb sty ojlw calo R g Sy sl Ul&b slas O:L.i‘:l) j)g
slojlo (g JBle il 5 (oSl g (JpuS laglodl ol g e
ol pyle) sl &S 35 plosi] (g3ax0 (sl g 5lodinns LL il Cavlio
Sl skl gahiss goslial b (S ol dl> o 5 axi)>
$39)9 S50 030> (higel WV (gt sras aSid Sy sl
b yiahl de plie Ml 9 hodnl o Shy (ras S
4 owolio CEI L lei o omas Jde (pl il edlatel b sl Js68 ) s
(Phb (e lacadgize elaia 25 b pBesh ols ae )b

Bl Cuwd Sen o o yieS 5D

adgl Sl b -Y

ool ©los 3 3l sl <81y Glasuin 5 dwlin adsl sl oy
b N5y 9y 2 )blae jsbar &5 ol yiel)ly 9 5,8 eslial oS
ol Gl lalaaden ol 81 .53,5 Gl wyls ol il
5 ©85 g 13 oy e 3 2Lk Lg) b plxl el
ol ool iy 8l iz gl gl Jao b oles s
215 Sleyle 3jlge ol 5yl STy S 55 oo

Ducted Fan Design Code (DFDC)
Vortex-lattice

Panel method

MATLAB

Particle Swarm Optimization (PSO)
MultiLayer Perceptron (MLP)
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Fig.1. Ducted fan structure [8]
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Fig.2 . Sections 0: free stream, 1:duct inlet, 2:before fan, 3: after fan,
4: duct outlet
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Table 1. Initial design input parameters
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Table 2. Initial design output parameters
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Table 3. Design parameters range
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Fig. 3. Duct design informatins for airfoil NACA 23018
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Table 5. Optimal values of design variables with particle swarm algorithm
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Fig. 5. Neural network structure
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Fig. 6. Forward path in the backpropagation algorithm
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Fig.7. Backward path in the backpropagation algorithm
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Fig. 8. Estimation of airfoil installation angle using neural network with 10 training samples
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Table 7. Neural network accuracy
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