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Fig 202. Park Corridor: Unfolding Park Strip

As an alternative to the existing entry sequence through St. James West Park,
more porosity on the Bleecker towers (glazing, punctured volumes) can offer
glimpses of subsequent parks to invite pedestrians.
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Preliminary form-finding test
was conducted to visualize
how form and proportion

of modules affect sound
reflection.

A series of test informs us

that horizontal openings create
longer delay time with /late
reflections. It generates distant-
sounding, muddier reflections.
Vertical openings create short
delay time with early reflections.
It generates closer, clear
reflections.

However, the amount of
truncation is more reliable
in producing more reflections,
hence reinforcing the aspen
sound.

Fig 203. Form-finding to generate reverberant chamber
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Size of the openings
are determined by the desired
[frequency to be reflected. Low
frequency requires large
openings, high frequency

requires small openings.

The formula used to
determine the required size of
the openings to allow a specific
frequency is:

c=Axf

where

C = speed of sound (m/s)
= 343 in air

A = wavelength (m)

f- frequency (Hz = 1/s)

ex) woman’s voice at 255Hz
requires a 150cm large
opening.

ex) rustling leaves at 4000Hz

requires a 4cm large opening.
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Fig 204. Opening Size and Frequency
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Fig 205. Frequency of Common Sounds

249



Angle of the opening
creates a range of reflected
sounds including direct sound,
early sound reflection, and late
sound reflection. It also creates
lateral reflection to generate a
sense of being surrounded by
sound.

Depth affects how
distant a sound source feels.
Deeper module makes sound
seem farther away, while
shorter modules makes sound
seem close by and intimate.
This effect on sensed distance
from the sound source is due
to reverberation and loudness.
The longer the travel distance
of a sound wave, the softer it
will sound for the listener.

[=W/d?

where
I = sound intensity (W/m?)
W = sound source power (W)

d = distance travelled (m)

Surface facing and the
thickness of panels fine-tune the
desired frequency of sound to
be reflected.

Porous facing material
will absorb higher frequency
sounds. For instance,
increasing the size of
perforation on metal panel will
increase the absorption of high
frequency sound. Depth of the
panel governs absorption of
low frequency sounds.

less # of early ¢ greater # of early
reflection reflection

Fig 206. Angle and Sound Direction: Horizontal Truncation
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less # of early ¢ greater # of early
reflection reflection

Fig 207. Angle and Sound Direction: Vertical Truncation
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Fig 208. Depth and Sensed Distance from Sound Source
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Fig 209. Surface facing
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Material Test

Composite panels are
translucent sound-diffusers
that control the range of

frequency that gets reflected.

Fig 211. Panel Detail 1:1

Fig 210. Physical Testing of Acoustic Panels
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Fig 213. Acoustic Panels mock-up

Spacing

Fig 212, Acoustic Effect of Panel Depth

Vinyl tubing

g- l,: . ;\> :, $——— MLV (perforated)
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Spacing of holes and depth
of panels can control the
Transmission Loss and Noise
Reduction Coefhicient.

Spacing 50 100
(mm, o.c.)

Depth 150 300
(mm)




Examining the 1:5 mock-up
model, another set of iteration
was done to break down the

rigidity of the receiving face-grid.

The iteration is based on
ray-tracing test, which
informs us that the horizontal
receiving face generates late
reflections (distant, muddy
sound) while the vertical
receiving face generates early
reflections (clear, reinforcing
reverberation).

However, the amount of
truncation is more reliable
source in producing greater
number of reflections.

*Evaluation of the efficiency
of module in reinforcing the
aspen sound is based on early
reflection to late reflection
ratio.
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SPREAD

TRANSITION:
emitting FUNNEL
face

1312mm;3.8ms
6:10:18:4; 3.5

4 types
34 (0-2 bounce)

less FUNNEL

LOUDER
ATTH
BOTTOM

871mm;2.5m3
0:23,55:54
_ 10 types
1342mm;3.9ms 28 (0-2 bounce]
2:16,5:7; 4.3 1
7 types
23 (0-2 bounce)

EARLY REFLECTIONS +

SHALLOW + DOWNWARDS:

comes into focus, sounds closer

large opening; points down

EARLY
REFLECTIONS:

comes into focus

medium opening;
points to the middle
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LATE
REFLECTIONS:
distant, dull rumble

small opening; points

up;





