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Fig. 2 Model and pressure holes
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Photo 2 Model of building with double skin facades

in the wind tunnel
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Fig.3 Profiles of mean wind speed and longitudinal
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Fig.4 Mean wind force coefficients on the inside and the
outside skins at the center point of the face A, No open
window is in the inside skin. A solid line shows a mean wind
force coefficient on a single skin.
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Single skin

Fig.5 Comparison between the maximum peak wind force
coefficients on the inside skin and the maximum peak
pressure coefficients on the single skin. No open window is
in the inside skin.
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Fig.6 Comparison between the minimum peak wind force
coefficients on the inside skin and the maximum peak
pressure coefficients on the single skin. No open window is
in the inside skin.
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Fig.7 Comparison between the maximum peak wind
force coefficients on the outside skin and the maximum
peak pressure coefficients on the single skin, No open
window is in the inside skin.
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Fig.8 Comparison between the minimum peak wind force
coefficients on the outside skin and the maximum peak
pressure coefficients on the single skin, No open window
is in the inside skin.
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Fig.9 History of time series of the external pressure and
the wind force on the inside and the outside skins when
a window of the inside skin of the face A at 3/4 H is
opened. Wind direction is 90 degree.
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Fig.10 History of time series of the external pressure
and the wind force on the inside and the outside skins
of when a window of the inside skin of the face A at 3/4
H is opened. Wind direction is O degree.
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Fig.11 Mean wind force coefficients on an inside skin and
an outside skin at the center point of the face B, when a
window of the inside skin of the face A at 3/4 H is
opened. A solid line shows a mean wind force coefficient
on a single skin. The broken line shows Eq. (1).
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Fig.12 Comparison between the maximum peak wind force
coefficients on the inside skin of the face B, when a
window of the inside skin of the face A at 3/4 H is opened

or closed.
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Fig.13 The maximum peak wind force coefficients on
the inside skin of the face B, when a window of the
face A'is opened or closed.
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Fig.14 Comparison between the minimum peak wind force
coefficients on the inside skin of the face B, when a
window of the inside skin of the face A at 3/4 H is opened
or closed.
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Fig.15 The minimum peak wind force coefficients on the
inside skin of the face B, when a window of the face A is
opened or closed.
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Fig.17 The external pressure and the wind force on the
inside and the outside skins at the center of the face B
when windows of the inside skin at the center of the face A
and B are opened. Wind direction is O degree.
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Fig.18 Mean wind force coefficients on an inside skin
and an outside skin at the center point of the face A,
when windows of the face A and B are opened. A thin
solid line shows a mean wind force coefficient on a
single skin. A thick solid line shows Eq. (5). The broken
line shows Eq.(7).
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Fig.19 Comparison between the maximum peak
pressure coefficient on the single skin and the maximum
peak wind force coefficient on the outside skin of the
face A at the center, when windows of the inside skins at
the center of the face A and B are opened
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Fig.22 Minimum and maximum mean wind force
coefficients on the outside skin at the center point of the
face B for all wind directions, when several windows of the
inside skin of the face A are opened. The solid and the
broken lines show Eq.(9).

—_
~

—_
[N

—_

o
=)

Positive peak force coefficient _

o
=)

|
| Negative peak force coefficient
|

o
~
~

Theory (Positive peak)

Theory (Positive, Corrected)

o
N

————— Theory (Negative peak)
|

6 9

Number of openning windows

o
o
w

Fig.23 Maximum and minimum of peak wind force

co
B
sk

efficients on the outside skin at the center point of the face
for all wind directions, when several windows of the inside
in of the face A are opened. The solid line shows Eq. (12).

The broken line shows Eq.(13).
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Experiment

Fig.24 Comparison between the experiment and the
theory for the maximum peak wind force coefficients
on the inside skin of the face B when a window of the
inside skins at 3/4H of the face A is opened

TNAX AHERT HINENS B S 2 7EICS0V T,
HERAICE T 2,

B OIZR T A ENBRRIBENEE G2 TORDO
THELWERETSE, A, BEIZHEAON1ST5H
L6, BERBLEAMEICB TS A, BEORIMI
BILOBAMA % OB R RE0E,

— }/i — —
Conut = ?(CpAout _Cpﬁout) (5)
— 7/_2 — — —
Conut = _é(CpBout - CpAout ) = _Conut (6)
— V4 2 — —
CfAin = ; (CpAout _CpBout) (7)
— Y. 2 — — —
CfBin = ; (CpBout - CpAout) = _CfAin (8)
2 A 2
732_53_?’7f=_7£_7
A+ A AT+ A
kfoté(l)o ::W_, Eonut ’EfBout ’6fAin ’éfsin lj:’ <

NZENA, BHEHORIMUIAX  EOENEIA S D
¥ %%, C C 1A, BHEORSMIAF

pout !~ pgout

ORI (2 TV A K 2 OSSN ELRED)

Experiment

Theory

Fig.25 Comparison between the experiment and the
theory for the miniimum peak wind force coefficients on
the inside skin of the face B when a window of the inside
skins at 3/4H of the face A is opened
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Wind Loads on Double Skin Fagades with Opening Windows

Hiromasa KAWAIi

Synopsis
Wind loads on double skin facade are investigated by wind tunnel experiments. The double skin

investigated is a type of a story high glazing system with open and closing windows on the inside skins.The

peak wind loads on the outside skin are about 50% of those on the single skin when the all windows shut.

When the windows are opened at a face, the peak wind loads on the inside skin of the other face with closed
windows are increased by 60% to 80% of the velocity pressure. When the windows of two faces are open
simultaneously, the peak wind loads on the outside skin at the open window is larger than those on the single
skin. The theory for the internal pressure can give a reasonable estimate for the mean wind loads, but a little

correction is needed for the estimation of the peak wind loads..

Keywords: double skin facade, wind resistant design, wind load, internal pressure, open window
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