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A WIND TUNNEL STUDY OF SURFACE DRAG VARIATION
DUE TO ARRAY PATTERN OF ROUGHNESS ELEMENTS

By Takashi MARUYAMA

Synopsis

A series of wind tunnel test has been performed to investigate the variation of the surface
drag due to the array pattern of roughness elements. The drag on the rough surface was
directly measured by the float built in the floor of the wind tunnel. In comparison with three
different ways of drag measurement the float method was considered reliable.

The variation of the surface drag coefficient, C,, with the array pattern and the space of
roughness elements has been examined using cubic blocks. The relationship between C, and
the ‘roughness concentration’ ratio, A1, showed that the random arrayed distribution was
equivalent to the staggered arrayed pattern with the elements facing to the wind at an angle
of 45°.
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A HBEROBEER (=0 0L & A=4A,=144X10"°m?)
A, CHEERORMAEEOUER (=0 Ok & A,=bh=3.6%10"m?
a CHEBERO—ABxBERTAE ()
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Full  HEEEROES IR & 2 REHAOZE BT % RS

HEEROBEE 2 K81 3 ERERE=4p(2)/Q (1)
D 7u— s OHFIRE (1)
CHEERNE S OREPIRE (1)
DHEEERSEVLISE OREERRK (1)

D B FMEERBEE (m)

HEEE 7oy 7 0—HOREE (0.06 m)
CHEEENEIBS 7u— MR 5 H (N)
CHEERNMEWES 7o — BRI 5H (N)
DHEEER LEBSZ 500 (N)

THEEROES (0.06 m)

ESHEEEREE=A,/S (roughness concentration) (1)
D 7u— b EoMBEEROMES ()

D EE (N/m?)

CBEDZE (N/m?)

HEEROEE IZMD 3 /AL (N/m?)
DHEERREOR LA L A THOFEYREDZE (N/m?)
TU, REEE LREEE=0U"/2 (N/m?)

DEREE (kg/m?)

CHEGREE=V/Sh (1)

CHEEFR1EH 2D OKER (m?)

7o OHERE (1.64m?)

CHEERO 2 @i AREEE (m?)

VA NRER=—pu'w (N/m?)
DHEEERNEWESICKRE ICID 5 EEIGH (N/m?)
DG DKE P ST R AMIGH

= BATHEREY D REGZES» 5210 2510 (N/m?)

DHEEBERRE D 5 EEIE (N/m?)
HEEER R RERE ML 2 EEIES (N/m?)
DEMEEM (x=179m, y=—0.155m, z2=0.7m 2B} 5FEHEE) (m/s)
D x FAEEEGE (m/s)

D x FABEEEEES (m/s)

HEEER 1ECERE (2.16X107*'m?)

Dz FEEEEE (m/s)

: z FAAREEERS (m/s)

D EFHAERE (m)

D EREAKRFEAREERE (m)

DSAE A EERE (m)
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