202-195 oo 9 o lesis d4 0,95 1393 AT (yuyde Suilke (Jwdiye Alxo

SHaR9 3y el doliale =

=

a M = i

OV 0 Sl  wiigo = &
E &ye
mme.modares.ac.ir U‘T)/;‘”/;:%,

559 3lged BSOSy G4 5~ OBk i (AL LT Julod 9 (6 5lwdud

3oty sula 2 pail ) Lid pale ! lalialis ) s gaas

O o031yt ozils (SlSo msikig e )| (omslis)I gozmitils -1
Ol 0l 5 oy (Sl pwiige jbolinl -2

OIS ol olRls (gl 5 5 (owiiige jboliul -3
ariasi@utac.ir 11155-4563 ., sg000 «o)les™

EXVLEN Al leb!
Rislejl 5 (o310 (LS g Bl o Bypma (uiSSye > 4 & )55 > clacly gy OBle pluw g S Alde oyl y o8 (otngs, allie
. . . . . .. . e - e N aiE 1z 1392 yon 07 1ty

bl cul gy 59 & Ml oo S e g0 g gy (Bl (gdlaione Jold (oSS Ol i Casl @) 18 adlas )50 1393 ‘N‘.Jlg 2
Y T \ . & .o a w fa s ! a R .| Lo L)JJ)5)B L)‘))JA{

Phb ol & 28bie o g Jlw Sl 09 spame Ml wiume (il (Shy 255k 2950 W (Goyle ) Ay, 3l eolisl 1393 10 02 1yl 55 1)
959% L8 (e (25 0jlul Slirad a jaome A e S il 3 3580 yi9e (e g LK 5 wdle (goys LRI el b5l 4l
b oS ad sdmlie sy opl )3 .ol sl Jdod g (6550510 ceadgr adls g9y (g9) iliste (sl ol )l S0 g ond aidle (5395 e 3,9 Jlgd by
5> 5 g plost CFX 153l 5 51 oobizd by (s s (6335 (s5loenss o Lalj3l by g e 5l bl (saluols 2153 Sl )S Cil
bl o c‘)?h'ﬁ Oy ks "y KES UL..; auolio ‘}il Ll 0l Lﬁl.n)']g';wl) umlfwul.n)] GLJ b dwslio 5 FLon| J> JM] 0))_[0 e g5l

slaojlul b Ll Sy M oy iy oS A edalie (i .ubga doyd 12 A lo,d goae by umliwlnj
S5y SSye e 1 03kl b ptiw opl b adllas aalsl 5 el o | (6 yte e g abols gy oyigs 13/59 Jolae g4
Aoy @y > et gy by 50 b ol 5 g 4 A3 Lse i 550y LSSy J) odlital b oy oo ol . 015 Pl

)1 paitiane

Numerical and Experimental Analysis of a Suction Cup Vortex Attractor
Used in Wall Climbing Robots

Alireza Riasi?*, Hadi moradi® Masoud Rezasoltani?,

1- Department of Mechanical Engineering, Tehran University, Tehran, Iran

2- Department of Mechanical Engineering, Tehran University, Tehran, Iran

3- Department of Electrical and Computer Engineering, Tehran University, Tehran, Iran
*P.0.B. 11155-4563 Tehran, Iran, ariasi@ut.ac.ir

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

ARTICLE INFORMATION ABSTRACT
Original Research Paper In this work, adhesion system for wall climbing robots, known as "vortex attractor"”, has been
Received 27 January 2014 studied analytically, numerically and experimentally. Vortex attractor system consists of the

Accepted 07 April 2014

following components: vortex cup, centrifugal fan and an electrical motor. In this design, vortex
Available Online 24 September 2014 9 p P g 9

flow which is generated at the fan impeller eye produces a considerable suction pressure.

Keywords: Knowing this fact that the air flow is trapped inside the cup, the suction force increases and also

Wall climbing robot power consumption is reduced. Firstly, an attractor system is manufactured considering

Vortex attractor necessary measurement facilities. The effect of different parameters such as rotational speed and

Numerical simulation gap between system and surface on system performance is investigated. Numerical simulation of
vortex attractor system is performed using CFX software. The numerical results were verified
through grid independency and validated with comparison with those obtained from
measurements. This validation shows that the maximum difference between the experimental
and numerical results is approximately 12 percent. Numerical result shows that maximum
generated suction force for distance of 5 mm from surface, equivalent to 13.59 N. In the next step
analytical study is carried out using Rankine vortex. Experimental results show that as gap
increases, power consumption increases. In the case of vortex attractor stick to surface, repulsive
force is observed. Analytical results show that generated force and pressure are proportional to
square of rotational speed.
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