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Experimental Investigation of the Rear Wall Effects on Aerodynamic
Coefficients of an Airfoil with Cross-Flow Fan
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ABSTRACT

Fan wing is a unique design which its main difference with common wings is that a cross-flow fan is embedded along
its span at the leading edge. The most important property of the fan wing is the ability to produce high lift force in low
flight speeds and also thrust generation due to the fan rotation. Since the rear wall, which was not considered in the
original model, is one of the most effective parts on the cross-flow fan performance, in this article the effect of this fan
geometrical parameter has been investigated. The results show that by considering the rear wall, lift coefficient
increases and decreases in small and large angles of attack, respectively. Besides, it causes the drag coefficient to
increase and the magnitude of moment coefficient to decrease in all attack angles.

Keywor ds. Fan-Wing, Cross-Flow Fan, Rear Wall, Lift Coefficient, Drag Coefficient, Moment Coefficient

mhshf@iust.ac.ir (5Kl soiw ¢3) obiw! -
khorampanahi@iust.ac.ir :s xS seaisls -Y


www.SID.ir

IYAY il oY o)let ¥ aly o Sealing ] 5 ¥l SolSia gy ale dolibuasd Y

Sy 4 T o S el Gl 5 5% 5 VU o

[\—V] J.;...u)‘so
] = 11 -] _#
o T . -__.
o =
€

DT 8 sl Jub slowlsp 5 onss axsles Joe 5 2()) S8

St )3 B Sz o5 dgdee ali>dle ¥ SCE (ks
Ol ebluie g oo lya o> an ols Gls el caslie
Ceod (59 ey Sloo ol 5 o0l e i)
o oy 505 T 9wy A pmie (JU Sl
Sl ol @Uls Glidl s (Ysb wil a5l e Lelse
Sy 09d o (a5l e VOB 0) o5 slace s b 5lg
L 8 Salely pae o8 15z ala s & oaipslr (59,8
Sege wlslicél an cowlus pae w0l ales> Llg5
oolitul sblye oo 5l o5 S Bras 5 lea Bl by 5o
Iv-o] cud Jb gg5 ol 5l

S8 sl hsdpl el lea by () S8

(Johe laJb plo b 8 55l Jb Dolss 4 4z L

S plssl o sla el )b 51 gamas iyl B ol o3y
o=l e il oo ooy flas JU ol 5l (Soleds ¥ USCE o
035 )l 4 g alor 4 Bpre iy TE 5 LE blas L
gy ko ad g 8 ad (e Aol S0, C Vg

e alte

4- Trailing Edge
5- Stall

6- Leading Edge
7- Chord

Q‘)Lw""gnjﬁc w).qﬁ

Jb 5

by oy

w)

Tpuye

-

29liS o

<

Ly 5955

gy 5l L
gy o>, ks

Ty 95

o> g4

Habas

aly Sl glass
dlyp 215 gl
O SIS gy glad

o

méxom_;ugrll—_ll—oocoooo

m

BUCRELS

Sl ol ey

< A

g ol
alox 4405

Slyy 7)1 wsl;
algyp o aygly

> ™ R

)

douddio -
e 3 S 0k 6l (598 b I Ay o 4 oliws
el 039y 53 sl Jlo ;o (Saliasgpl Sliiod laais;
sl ey Joloie slafis pl 5l ool jskaie ol (sl
vz slaz b gl jladlbioe ¢ slagsb 4 5L 5 00,
sl Jb @ Olgiee Bus (nl 4 ey Sz ol Slening
VUS55 0Ll o yhae Vsl Lawsgi 1AV Lo o a5 58
ol Jb g cnl b oad asles sloglen aiged SG g
odas Dglai Dg o odnlice ) S, a5 disS len a0 o
o=l Jb o dlis o Jb o dalagglsn plo b Laglon o
TJL sailas slal) o g Taalate by b 8 G5l Laglse
b sl Ly 4 ams e HLis ¥ S sl o sl
5 90 ol
b 5 bl 90,5 0y |y (B2 5 SLe

a o ‘ -

1- Patrick Peebels
2- Cross Flow Fan
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