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G. Buresti

Bluff-Body Aerodynamics

Fig. 7 — Comparison between the pressure distributions of a flat plate (Cp = 2)
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Fig. 8 — Drag coefficients of various cylindrical shapes as a function of Re.
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G. Buresti Bluff-Body Aerodynamics
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Fig. 9 — Comparison between an airfoil and a circular cylinder having the same total drag
(from Batchelor 1967).

b)

Fig 10 - Flow fields around an airfoil and a circular cylinder (from Van Dyke 1982).
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a) Gp,= 094
iyt (LU) . aze (s
THWAITES FLLP A

b) Cp, = 0.5I9 (103) cuma 12

¢) Co.= 0.62 ([_03) CALTECE (12)

d)CD. -.--0.8?([.|9)_ DYL (1934)

MRS S e ,_‘e_) Go.= 14 (IT) oalrzes (12)

: 'F) CD,.'= 1'6 ('8) HOERNER (1938)

r‘r'-":‘.‘:-\‘_ 9) C‘n.?‘.l-‘m (118) HACA  (41,8)

P ot

: ?igure 8. Influence of “‘splitter” plates (and similar de-
Vices) on the drag coefficient of vortex- street-producmg
shapes (tested between walls). The values in. brackets are
the drag coefficients without wake mterference The Rey-
nolds numbers (ond orh) are between 10 and 10°,




Bluff-Body Aerodynamics

G. Buresti
R2 = 2R1
2 2 n
@ 't = x Rim1 = I'2 = tR2m2 @
o w2 = 01/4
Vi = 01R1/2
V2 = m2R2/2 = V1/2
2
RI1 R ; R2 R
v Ay
: Vi
|
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1\ 1 1 1
LY - 1 ] -
Rl ‘R : R2 R
- % PFig. 11-Velocity and vorticity fields of two ideal vortices having

the same global vorticity but different radius.

G 47

(2) linear saparation parallel to cylinder axis (b) ishomeganeous seperation

(¢} brokea separstion wires e ; (d) corrugated separatiom wire

Fig. 12 — Influence of separation line on wake structure for a circular cylinder
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DIPARTIMENTO
Es. A: 7 - MODIFICHE ALLA GEOMETRIA DI INGEGNERIA

AEROSPAZIALE

In base alle analisi precedenti si pud modificare la geometria

!

RIPETIZIONE DELL' ANALISI

Es: Wing 5 MFU — AOA -2° !
Wing | Type | AOA(D)| V(mis) | cCx cz | cd Cl Fxiq Fz/q | i
5 |MFU -2 569 03071 3084 01 3094 o107 -1.08d ...
5 |MFU Smal -2 564 0296  -3,343 0,1% 3,351 0,1 1,17 E
5 |MFU Aft 2 564 0313] 3394 0194 3403 0,11 -1,188
5 |MFU Last -2 56, 0314  -3.31 0194 s.azg 0110  -1,16
Contributionto vertical |ocad Efficiency

Wing Type AOA(D)| V(m/s) Main Flap Upp er Cz/Cx Cl/Cd

5 |MFU ) 564  802d  131% 684 1005 1554

5 |VFU Smal 2 56 837d  13,2% 3,1 11,29 18,71

5 |MFU Aft -2 564  81,5% 12.7°/j 5.7°ﬂ 1084] 17,51

5 |MFU Last -2 56, 797W  11,9% 85% 1056 16,79

Pressure Coefficient Velocity

b

Corso FLUENT - Pisa, 28/29 Nov. 2001 - G. Lombardi

Problematiche Applicative 37




DIPARTIMENTO

- I DI INGEGNERIA
CODICI RANS - esempio effetto suolo oo
“

h=7cm

8 1.010.02

o 1 760402

602402

i 1.440+02

| 1.286402

126402

826401 : i 0 570401

276401 1 | 7.080+01

$6.616.01 §  5.386+01

4960401 ;. 790401

£ 3.316401 1 3100401

1.656+01 & 1 606401

0.000+00 0.008+00
R e e FLUENT 5.0 (24, coupledl oxp, ko) s e i v ik e FLUENT 5.0 (20, coupledt oxp, ko)

INCONTRO CON LA FERRARI - Pisa, 2 ~ebbraio 01 i 32



DIPARTIMENTO

CODICI RANS - esempio effetto suolo DI INGEGNERIA

AEROSPAZIALE

Analisi della portanza dell’alettone anteriore al
variare della distanza dal suolo

" -1.5

/

3.5 | et
—4 § R S - § WU S - | y N T 1 ded . T I — I ] S " Ll
O 05 01 415 02 035 93 035 04
h/c

INCONTRO CON LA FERRARI - Pisa, 2 "I'T?ebbraio 701 % : 31
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- Figure 5. Drag (2,a) (and vortex-street frequency, reference 2,b)
“of a pair of circular. cylinders placed side by side.
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Figure 6. Drag of a pair of struts, one beside the other (2,a).
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Figure 3. Drag of a pair of strut sections, one behind the other
in tandem (2,a). .
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- Figure 2. Drag coefficients of two circular cylindefs, one placed
behind the other.
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Figure 1. Interaction between two disks placed one behmd the
other; (reference 1,a).
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