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In this paper, numerical simulations of stationary and translating tornadoes are carried out using
Ward-type simulator results and large eddy turbulence model. Validation for stationary case has
been done with experimental work of Baker. The effects of peak winds, duration of intense winds
and acceleration of translating tornado on damage patterns have been investigated. Results show
that destruction is more intense at the side of the tornado that translational velocity and
tangential wind velocity are added up. Moreover, peak wind velocity and duration of intense
winds are important factors that have important effects on the destruction pattern of tall
structures. However, the value of the translational acceleration of tornado is important for the
design of all structures regardless of their heights.
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2- Multiple vortices

3- Buckingham m-theorem
4- Swirl ratio

5- Radial Reynolds number
6- Aspect ratio
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1- Ward-type tornado vortex chamber

s o3lisieol 113 € jke 31 Wi (ol & gl sl

A.R. Razavi, A. Ashrafizadeh, Numerical investigation on damage patterns of low swirl translating tornadoes, Modares Mechanical Engineering, Vol. 14, No. 6,'pp.'81-90, 2014

(In Persian)


www.sid.ir

03y A bl e 9 5918 LS pule

e OB 5 il 9 JUH a3 by SLSLS ST I B o955 SlagTll S33e )

57z &5 Hsbled (pizmen wilods LSy julen, slasl cule ) Sl U
Sl (Siwly eleds alats, sae ol b wiles S o Ll [8] il 1o
Sgu polie ;3 (Siuwly (nl & Whoe S 222 Snd 4 3L S
2950 05 o 1+

ol Olalllas 3,9 alaizes | osliiul b 3g5 (s1,25s s, o [£] S
9 ) ke Cond ¢ IVA (i3 S 6l obo S Gy Ol g
Cat g sodbgn ol ol bl Al 5 cuSe je JFFA e oo
092° Ol Sl 5l (grmmg 035950 12 1) (597 5 (ol ((oloe
Syg] Cawody alaions

bbb ol bt o ladal, B ais,S (3 [VILwlsIl 5 oy
~4 VA Jlo o g SUeSTs el Lo )T s oad sl Ol L
&g Olite Jaw o bl ol mls by 13 L el as sl s
00,51 Gty |y pulos 5 olads e yus sl Jubg o Sl &S > b ol o
93k S dition 4 (Sisly pogdle (D)l (slagSll a5 w5 el
g Olpesd dalid wual slasl lejas ez Shlss 4 daojl g4
@ e gl als (K 5 CwsVl jlead Joo sbtl 5 oL
L Jolge cpl b, oonl Candds ey sloJudy p 5l oolial L ais,8
ole o JUl 8 1 45 wib T a5 wims (Lis | oad sbml ol s
S o &S yeb @l 0L S by e o ) pae sl
Oled ,0 Sllus amil 0 5 00,5 w1 (g i laie w obo 5
il i b oS Sl Gl 508 e S5 el a5 0k S Cees
& ooy gl e B0 5l S el )0 lace s (p Fagad oS 3590
Al ed e s ol o3lail 5 380 IS oluls 4y 0B lol) s s
g ond Bgle (e il alegas o, Elgel & ol 03V &Sl medyd
O gl 5l plaalals eanS Lol e I 38,5 alols b izen
TN G s JLss 1 ey (bl asei s g 595 o yidn

Lol T kS sbs 5 0 e ,s opolsl slagsll [1] 2l San 5
JUSVL SRS RPT Y Sy RVSST PSS TSSO R PR SOV IRVISCRNPORPIVE P RORY <l W
e ol & JE S g o938l 5 (slady (oolas sl o ol
90 s b lag] oS o 1) gl (pl g Segus o3Il o LLS B Wi ,S
C s 5l auiuiles Wilodwe! () 5 (F) OYoleo jo a5 e s S

o Cdsllae laes§o 8l 5l ook suslive lagSIl L 1) oel Cansay

G=-eo

Utrans (\‘)
a=—L

Uy ©®)

@l 09T 0bo S (goue Slule (39 Aoy 9 Sz 4 28 b
Az g el 4 3lee S o g oatd A)IF aie ool 5o b
ol 00 oy 2iulej] s &)l 55 g (5,1l 5 g pgal glaosls

al)l 5 alBalej] ulbe jo oboS goue ddllas dllis ol Goa
acden sloysll 5l 56 Ol Sl pwyn egar o ol
dglio bl e 0Lo S 08 > Olid 5 wad slaol Glejoae b ce pu
5 5l cably 1o oads sdalive Wl jlus b Guiss ol 5l odnl Caods @l
rojls 3le o Wl o @bl cpl g ools Hlas 1) e el )l cpl Covanl
8,5 18 oolaiwl 0,50 3L )T pl o pglis

2- Spencer, South Dakota
3- Castellcir
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